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_ﬁ : KUMAR NMALHOTRA £t ASSOCIATE 5 40 i
LY.

3C00 East Belt Line N.E.
* ENGINEERS * CONSULTANTS « PLANNERS »
Grand Rapids, Michigan 49505

Telephone (616) 361-5092

- September 10, 1985

Mr. Rodney Gaither

Project Coordinator

U.S. Environmental Protection Agency
Region V

230 S Dearborn Street

Chicago, I1linois 60504

=~ Re: Johns-Manville Waukegan Disposal Area RI/FS

Dear Mr. Gaither:

Enclosed for your review is a copy of the report prepared for Johns-Manville
outlining the details of the studies of common inorganic anions in surface and
ground water and lead in the ambient air.

These studies were conducted as outlined in KMA's June 24, 1985 (Revised July
3, 1985) letter. These studies show that the common inorganic anion
concentrations in the ground and surface waters, in the vicinity of the
disposal area are less than the drinking water quality standards and the
ground water movement direction indicated by the observed inorganic anion
concentrations is generally northward and then easiward to Lake Michigan.

The observed lead concentrations in the air in the vicinity of the disposal
.~ area are at least one order gf magnitude smaller than the National Ambient Air
F* Quality Standard of 1.5 ug/m . Also the observed Total Suspended
Particulates (TSP) values in the air in the vicinity of the disposal grea are
less than the National Ambient Air Quality Standard value of 260 ug/m”.

I hope this information will be of further assistance to you in your "Final RI

Report" review. Please feel free to contact me if you have questions on any
( of the information included in this technical memorandum.

Sincerely yours,

A Atoallot s

S. K. Malhotra, Ph.D., P.E.

cc: James H. Whipple, P.E.
SKM:sa
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1.0 INTRODUCTION
The monitoring of ambient air for lead, and of surface and ground water in the
vicinity of the disposal area for common inorganic anions, were undertaken in

response to some of the USEPA review comments on the draft RI report. A

~letter dated July 3, 1985 to Mr. Rodney Gaither of USEPA included responses

to draft RI report review comments and an outline of the inorganic anion and
lead evaluations. A copy of this letter outlining the scope of these
evaluations is presented in Appendix M-2-A and the details of these
evaluations along with a summary of the results are presented in this

technical memorandum.
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2.0 EVALUATION OF COMMON INORGANIC ANIONS IN SURFACE AND GROUNDWATER

This section presents details of common inorganic anion evaluations .

2.1 Objective:

2.2

The following are objectives of this study:

. To obtain more data on the inorganic anions to judge the
drinking water quality of the surface and ground water in the
vicinity of the disposal area.

. To obtain additional information on the groundwater movement in
the vicinity of the disposal area to supplement information
presented in the RI report which was obtained through the use
of ground water temperature and elevation data.

Surface and Ground Water Sampling and Analysis:

Groundwater samples were collected from the existing five monitoring

wells constructed for the remedial investigations. In addition,

surface water samples were collected from Lake Michigan and the

industrial canal which receives the bulk of the recycle water from

the process water settling basins located on the disposal area. The

ground water monitoring wells and surface water sampling locations

are shown in figure M-2-1. These were as follows:

. Monitoring wells # 1 thru 5 (samples 1 thru 5)

. Lake Michigan, using Waukegan city water intake (City Raw Tap
or Waukegan Plant intake)

. Industrial Canal* near the head end of the canal (Industrial
Canal)

. Lake Michigan Shore, east of MW #4 (east of well #4 or N-Lake)

. Lake Michigan shore, east of monitoring wells #2 (East of well
#2 or C-Lake)

. Lake Michigan shore, north of Commonwealth Edison discharge

(North of Commonwealth Edison discharge or S-Lake)

+ Toudoox..2.Y AN . —— .o -
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2.3

analysis during second set of sampling only.

Two sets of samples were used. One set was the duplicate samples

collected on April 29 and April 30, 1985. These samples were stored

at room temperature until their analysis in the last week of June,

1985. A second set of samples was collected on July 31, 1985,

These were preserved and delivered for common inorganic anion

analysis. Al]l samples were analyzed by Prein & Newhof Laboratory,

Grand Rapids, Michigan using the USEPA approved procedures.

Only monitoring well water elevation data was obtained during the

first set of sampling. However, during the second set of sampling

the following field data was collected:

. Monitoring well water elevation

. Field pH, spécific conductance and temperature of surface and
monitoring well samples.

The field data for the two sets of sampling is summarized in Table

M-2-1.

A1l water samples collected were analyzed for pH, specific

conductance, chlorides, sulfates, nitrate-nitrogen, total-

alkalinity, bicarbonate-alkalinity and carbonate-alkalinity. The

results obtained are presented in Tables M-2-2 and M-2-3 and

Appendix M-2-B.

Estimated Directions of Ground Water Movement Using Inorganic

Anion and Field Temperature Data

Data for specific conductance, and biocarbonate alkalinity was
selected as representative of common inorganic anions for obtaining .
ground water iso-concentration lines (contours). Since field
specific conductance and laboratory conductance values are

consistent with each other, laboratory specific conductance data was



Static Water Elevation

TABLE M~2-1 SUMMARY OF FIELD MEASUREMENTS OF GROUND AND SURFACE WATERS

( JOHNS-MANVILLE DISPOSAL AREA - APRIL 29 & 30, 1985 AND JULY 31, 1985)

(JuLy, 1985)

Sample (Ft above mean sea level Static Water Elevation Specific Conductance Temperature
Location (April, 1985) (Ft above mean sea level) pH umhos/cm oC
M well #1 585.11 584,72 7.30 972 17.8
#2 583.21 584,11 7.20 880 15.7
#3 583.31 584.30 7.10 612 16.0
4 583.48 583.69 7.40 585 14,6
#5 583.49 583.56 6.82 810 15.9
City Raw Tap -- -- 7.07 241 15.7
Industrial Canal -- -- 7.75 525 . 22,1
C-Lake (East of M-W #2) - -- 7.20 260 19.8
N-Lake (East of M-W #4) -- -- 7.80 253 20.3
S-Lake (SE of M-W #2) -- -~ 8.29 250 19.5



TABLE M-2-2  COMMON INORGANIC ANIONS IN GROUND AND SURFACE WATERS

(JOHNS-MANVILLE SAMPLES COLLECTED 4/29 & 30, 1985
AND RECEIVED FOR ANALYSIS ON 6/24/1985)

Specific Total Alka-

Sample Conductance Chloride Sulfate Nitrate linity,mg/L Bicarbonate3 Carbonate

Location umhos/cm mg/L mg/L mg/L as N as Ca COq mg/L as HCO- mg/L as C03=
1. 1,330 116 113 2.26 591 555 0
2. 1,030 95 2 0.78 470 297 0
3. 700 75 39 0.87 233 142 0
4, 640 75 37 0.77 197 120 0
4A 610 69 38 0.47 166 101 0
5. 950 147 25 . 3.89 327 199 0

Water Plant

Intake 290 11 21 0.59 134 82 0

East of Well #2

Lake Shore, 300 11 22 0.16 112 68 0

East of Well #4, 303 12 23 0.39 139 85 0

50' N of Commonwealth

Edison Discharge 293 11 23 0.36 134 82 0
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TABLE M-2-3  COMMON INORGANIC ANIONS IN GROUND AND SURFACE WATERS
(JOHNS-MANVILLE SAMPLES RECEIVED 7/31/85)

Specific Total Alka-

Samplg Conductance Chloride Sulfate Nitrate linity,mg/L Bicarbonate3 Carbonate3
Location umhos/cm pH mg/L mg/L mg/L as N as Ca COq mg/L as HCO¥- mg/L as CO
1. 1,350 7.3 98 15 0.65 555 339 0
2. 1,210 7.1 82 2 0.01 587 297 0
3. 825 7.2 74 30 0.17 239 146 0
4, 825 7.5 76 31 0.01 194 118 0
5. 1,140 6.8 98 6 0.01 361 220 0
City Raw Tap 363 7.7 18 24 0.12 117 71 0
Ind.-Canal 725 8.2 66 146 0.01 113 69 0
C. Lake 360 7.9 9 24 0.13 113 69 0
N. Lake 360 7.9 9 26 0.09 113 69 0
S. Lake 350 7.7 9 24 0.11 113 69 0

NOTE: Samples 1 thru 5 represent Monitoring Wells # 1 thru 5 respectively.
C - Central Shore Line, East of Monitoring Well #2
N - Northern Shore Line, East of Monitoring Well #4
S - Southern Shore Line, Southeast of Monitoring Well #2 or North of Commonwealth Edison Discharge
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2.4

selected for preparing ground water iso-concentration contours.
Since April, 1985 sample analysis data and July, 1985 analysis data
on common inorganic anions are consistent with each other, data from
the most recent sampling (July, 1985) was selected for iso-
concentration maps presented in Figures M-2-2 and M-2-3. In
addition, field temperature data was used to prepare map of iso-
thermal lines (contours) presented in Figure M-2-4. These maps show
that the ground water is moving generally northward and then
eastward to Lake Michigan

Discussion of Results

The data from the two sets of samples show good consistency among
the values for different inorganic anions and show that the ground
and surface waters in the vicinity of the disposal area meet the
drinking water quality standards. In addition, the observed
concentrations of chlorides, nitrate-nitrogen and total-alkalinity
in the ground water are in the same range as observed in a well
sample on April 20, 1973 by I1linois State Water Survey.

This well was located Southwest of Commonwealth Edison power plant
property and a copy of the analysis of water sample from this well
js enclosed in Appendix M-2-B. This comparison further shows that
the disposal area is not having any adverse impact on the common
inorganic anion quality of the ground water.

The ground water movement indicated by the iso-concentration contour
maps of common inorganic anions and iso-thermal contour map of field
ground water temperatures is generally northward and then eastward
to Lake Michigan. These findings thus confirm the general ground
water movement pattern presented in the RI report obtained from the

use of ground water elevation and temperature data.
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3. AMBIENT AIR QUALITY MONITORING
This section presents details of ambient air quality monitoring for lead and
total suspended particulates (TSP) in the vicinity of the disposal area.
3.1 Objectives:
The following are objectives of this study:
. To obtain lead levels in the ambient air in the vicinity
of the disposal area to assess whether lead is released

from the disposal area to the atmosphere and whether any

S——— Py Su—— — e . Sy

potential risk to human health and environment exists due

to exposure through air.

S -

. To ascertain if the TSP levels in the vicinity of the
disposal area are within the National Ambient Air Quality
Standards (NAAQS)

3.2 Air Sampling and Analysis

Air sampling and analysis was conducted by Clayton

Environmental Consultants Inc. of Southfield, Michigan. A

i report containing the details of sampling and analysis
procedures, observed results of on-site and off-site air

1 samples and quality assurance analysis was prepared in August,

!;; 1985, An executive summary of this study and discussion of the

. results with respect to study objectives are presented in this

{ section. The detailed report is presented in the following
section. (Section 4.0).

Ef 3.2.1 Executive Summary

{_ Air was monitored at seven on-site and three off-site locations

on three different days during the first week of August,

E 1985. Each test run was generally for a period of 24 + 1 hours

19



using high volume samplers and standard 8" x 10" filters.
During some test runs some of the locations were sampled for
less than 24-hour periods due to unanticipated

equipment /mechanical failures. A test run was repeated if
there was a precipitation of 0.10 inches or greater during the
24-hour test run. Since leaded gasoline was used in the
portable generators used to operate air samplers,one of the
off-site locations was chosen in a secluded wooded area located
on the northwest corner of Johns-Manville property. This
sampler was intended to serve as "Control" to account for the
lead contribution, if any, to the samples from locations where
leaded gasoline generators were used.

The filters were analysed for total suspended particulates
(TSP) and lead, using USEPA recommended procedures. Field and
laboratory blank filters as well as spike recovery analysis
were included for quality control.

The observed values for lead were generally very low and
therefore observed values from samplers operated by leaded
gasoline generators were not adjusted based on the "Control"
sampler values.

A1l on-site observed values were less than 0.08 ug/m3. The
highest observed value of 0.107 ug/m3 of lead was at an off-
site location. This value is one order of magnitude smaller
than the National Ambient Air Quality Standard (NAAQS) of 1.5
ug/m3.

The observed TSP values ranged between 7,2 ug/m3 and 104.0

ug/m3. The highest value was observed at Location #1.

-13-
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3.2.2

A1l TSP values were less than 24-hour maximum values of 260
ug/m3 (Primary NAAQS), and 150 ug/m3 (Secondary NAAQS). A1l
TSP values, except at monitoring location number 1, were below
the NAAQS Annual Geometric Mean Standard of 75 ug/m3 (Primary)
and 60 ug/m3 (Secondary). Air sampler at location number 1 was
about 12 feet from the unpaved road and is lijkely showing
effects of road dust.

Discussion of Results and Risk Assessment

Lead: Division of air pollution control, Illinois
Environmental Protection Agency (IEPA) was contacted to obtain
background data. The most recent available data on lead in
ambient air in Waukegan and it vicinity was collected in

1980. These values varied between 0.13 and 0.35 ug/m3 and are
presented in Appendix M-2-C. Although no data was collected on
lead in Lake County in 1984, extensive amount of lead data was
collected from the adjoining Cook County. This data is
presented in Appendix M-2-C. The annual mean lead values in
Cook County varied between 0.12 ug/m3 to 0.52 ug/m3 and the
majority of the observed lead values were between 0.20 to 0.30
ug/m3.

A1l of the observed lead values in on-site samples from Johns-
Manville disposal area were less than 0,08 ug/m3. These are
significantly lower than those observed by Division of Air
Pollultion Control, Il1linois EPA in the residential and
commercial areas of lLake and Cook Counties. Therefore the
Johns-Manville disposal area does not appear to be releasing

lead to the atmosphere and hence does not pose a threat to the

human health or environment in the vicinity of

-14-
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the disposal area.

The observed TSP vaiues from the two monitoring stations in the
Waukegan area, obtained during 1984 by Divison of Air Pollution
Control, IEPA are presented in Appendix M-2-C. The highest
observed TSP values for these monitoring stations were 123 and
118 ug/m3 respectively. The highest observed TSP value on
Johns-Manville disposal area was at Station #1 and was 103
ug/m3. This is less than 24-hour maximum value of 150 ug/m
(Secondary NAAQS) and those observed during 1984 by IEPA in the
residential and commercial areas of Waukegan. Thus the Johns-
Manville disposal area does not exhibit any adverse impact on
human health or environment from air borne suspended

particulates.

N B o
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25711 Southfield Road, Southfield, Michigan 48075, Telephone (313) 424-8860

August 26, 1985

Dr. S.K. Malhotra

KUMAR MALHOTRA & ASSOCIATES

3000 East Belt Line, N.E.

Grand Rapids, MI 49505 Clayton Job No. 27735-13

Dear Dr. Malhotra:

We are pleased to present two copies of our report titled, "Ambient Air
Quality Monitoring at Johns-Manville Company, Waukegan, Illinois."

It has been a pleasure working with you on this project. If you have any
questions, please call.

Sincerely,

Frederick 1. Cooper

Assistant Vice President
Manager, Air Quality Services

FIC/cas

Enclosures

Branch Offices: Atlanta, Georgia « Edison, New Jersey ¢ Los Angeles, Calitornia « Windsor. Ontario
A Marsh & Mclennan Company
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Ambient Air Quality Survey
for
Johns-Manville Company
Waukegan, Dlinois
conducted on
August 2 - August 6, 1985

Clayton Job No. 27735~13

25711 Southfield Road, Southfield, Michigan 48075, Telephone (313) 424-8860

1.0

2.0

3.0

3.1

INTRODUCTION

Kumar Malhotra & Associates, Inc. retained Clayton Environmental
Consultants, Inc. to conduct an ambient air quality survey for the
Johns-Manville Compeny at its Waukegan, Illinois location. The
purpose of this study was to determine the concentrations of lead
and total suspended particulate (TSP) at seven locations in the
dump site and two of f-site locations. See Figures 1 and 2.

Generators were used at five of the sites to provide power for the
Hi-Vol samples. In order to account for the effect of lead produced
from the gasoline in the generators, Site 10 was established at a
remote corner of the dump site.

Mr. Ravi Vangipuram, Mr. Wesley F. Priem and Mr. John Zvetan of
Clayton conducted the study on July 29 through August 7, 1985.

PRESENTATION OF RESULTS

Results of the analysis of TSP and lead are presented in Tables 1 and
2, respectively. The concentrations are expressed in micrograms
per cubic meter.

SAMPLING AND ANALYTICAL PROCEDURES
TOTAL SUSPENDED PARTICULATES

TSP was collected on an 8" x 10" IPM 2000 spectograde filter using a
high volume sampler. The Hi-Vol sampler draws air at a flow rate
of approximately 50 cubic feet per minute. The Hi-Vol samplers
were calibrated and operated in accordance with the procedures
outlined in the Environmental Protection Agency Reguilating on



Clayton Environmental Consultants, Inc.

National Primary and Secondary Ambient Air Quality Standards,
Appendix B. Each filter was tared prior to sampling and was
weighed after sampling for 24 + 1 bour. Calculations were

performed in accordance with the EPA regulations. See Appendices
A and B.

3.2 LEAD

Ambient air lead concentrations were determined from analysis of a
section of the 8" x 10" filter. Procedures followed those outlined in
the EPA regulations on National Primary and Secondary Ambient
Air Quality standards, Appendix G. This method involves extraction
of lead from the filter with nitric acid and analysis of the extract
using atomic absorption spectrophotometry (AAS).

3.3 METEOROLOGICAL DATA

Wind speed, wind direction, ambient temperature and barometric
pressure data were noted at each site at least three times during
each sampling run, using a portable anemometer wind vane and
barometer. However, there were no significant changes in the data
between sites. The meteorological data is presented in Appendix C.

If there was a precipitation of 0.1 inches or greater during any test
run, that test run was repeated after 24 hours.

4.0 RELEVANT AIR QUALITY STANDARDS

The EPA regulations on National Primary and Secondary Ambient

Air Quality Standards set the following maximum limits on TSP and
Lead.

Total Suspended Particulates

24-hour maximum Annual
(not to exceed once geometric
a year) mean
Primary Standard 260 ug/m3 75 ug‘/m3
Secondary Standard 150 ug/m3 60 ug/m3
Lead
3-month
24-hour maximum average
Primary Standard —_ 1.5 ug/m3
Secondary Standard _ 1.5 ug/m?3




Clayton Environmental Consultants, Inc.

5.0

The results of our tests show that the TSP and lead concentrations
are well below the EPA standards at all the sampling locations.

CONCLUSION

(1)

2

(3)

(4)

The concentration of TSP was greater than 60 ug/m3 during two
of the three days of testing at Site 1. This is possibly because
of its proximity to the road situated about 12 feet from the
sampler. The concentration of TSP at most of the other sites
were well below 60 ug/m3.

Generators were placed south of the samplers at the five
sampling locations. Since southerly winds were very infrequent
the contribution of lead from generators was negligible.

The concentration of lead at all the nine sampling locations
were much lower than the 1.5 ug/m3 standard.

No corrections were made for lead concentrations due to the
contribution from the generators, All the lead concentrations
were much lower than 1.5 ug/m*. The concentrations at sites
with generator-driven samplers were not generally greater than
concentrations at sites without generators.

This report submitted by: \/ N QQ'LJ\«@»\/

Ravindran N. Vangipuram

Project Le’ader
This report approved by: ol Lo S f/ 27 A

Frederick I. Cooper (
Assistant Vice President

Manager, Air Quality Services

August 26, 1985



6.0 ADDITIONAL COMMENTS

Sampler Locations: A1l samplers were located as proposed in the letter

dated June 24, 1985 (revised July 3, 1985) except the two stations which
were proposed on the beach. These two stations were moved west of the
proposed beach locations to avoid potential vandalism/tampering of
sampling equipment by public. In addition, one station was added on the
Northeast corner of the Northwest 40 acre wooded area of the Johns-
Manville property. As discussed earlier this station was added to serve
as "Control" sampling station to account for potential lead contribution
from the leaded gasoline gererators used at some of the sampling
locations.

Sampling and Analysis Procedures

As discussed earlier USEPA prescribed procedures for Ambient Air Quality
Monitoring were used. A copy of these for TSP and lead are enclosed in
Appendix D.

Sampling Periods and Meteorological Conditions

Three test runs, each for a period of 24 + hours were conducted as
discussed earlier. The data on temperature, barometric pressure, wind
speed and wind direction taken during each test run on each sampling
station is presented in field data sheets included in Appendix A. A
summary of the average meteorological data for the 10 stations during
each of the three test runs is presented in Appendix C. No rainfall data
is included with the meteorological data as it was not available from the
National Climatic Data Center, Ashville, North Carolina. Precipitation
data for Waukegan area obtained from National Climatic Data Center by
telephone (Sam McOwen (704) 259-0682) for each test run is presented

below:



Test

Test

Test

Run #1

Duration: 8:00 A.M. August 1, 85 to 8:00 AM.  August 2, 85
(Thursday) (Friday)

Precipitation data: Recorded precipitation during this period was O

inches.

Run #2

Duration: 8:00 A.M. August 2, 85 to 8:00 A.M. August 3,85
(Friday) (Saturday)

Precipitation data: Recorded precipitation during this period was 0

inches.

Run #3

Duration: 8:00 A.M. August 5, 85 to 8:00 A.M. August 6, 85
(Monday) (Tuesday)

Precipitation data: Recorded precipitation from 6:00 A M. August 5,

85 to 6:00 A.M. August 6, 85 by National Climatic Data Center is

0.20 inches. However, no rainfall of any significance was observed

in the air sampling area during this sampling period or in the

vicinity of the Johns-Manville disposal area. This discrepancy in

the precipitation data is more likely due to the localized

precipitation around the National Climatic Data Center's

precipitation recording station. WKRS Radio Station is the official

precipitation recording station for National Climatic Data Center

and WKRS and Johns-Manville disposal area are located on the

Westerly and Easterly edges of Waukegan City respectively.

In general, the month of July, 1985 was relatively drier than the

average July month in the Waukegan area.
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Quality Control Area

The laboratory detection limit for lead per filter was 0.02 mg and the
accuracy of lead measurement from the filter was + 10%.
One field blank filter was analyzed for each test run and the lead and

TSP values obtaind are as follows:

Test Run Period August 1-2 August 2-3 August 5-6
Lead (mg) 0.02 .02 .02
TSP (mg) -0.5 -0.8 -1.0
-/
In addition four filters were spiked by 0.20 mg of lead. The percent
recovery data for these is as follows:
Sample Percent Recovery Average Recovery
1 48
2 62
3 64 56%
4 50
-’

Full filter was used for each lead analysis and the average recovery of

56% was used to ca1cu1ate the actual lead on the filter.
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l

Site

Number

] *

4*

5%

10 *

TABLE 1

TSP Concentrations (ug/m?3)
Johns-Manville Company
Waukegan, Lllinois

Sampling Date

August 1-2, 1985 August 2-3, 1985

August 5-6, 1985

95.7 104.0
11.4 23.6
8.0 15.6
7.2 12.5
12.5 26.00
11.1 32.8
30.8 64.0
16.6 23.4
12.7 | 36.9
9.7 19.6

65.4
40.0

28.8

32.3
27.7
23.4

30.8

*Indicates samplers with generators



.. ——

Site

Number

1 *
2 *
3*
4 *

5*

10 *

TABLE 2

Lead Concentrations (ug/m?3)
Johns-Manville Company
Waukegan, Illinois

Sampling Date

August 1-2, 1985

August 2-3, 1985

August 5-6, 1985

0.0123
0.0062
0.0060
0.0060
0.0090
0.0060
0.0140
0.0530
0.0130

0.0110

0.0497
0.0556
0.0426
0.0371
0.0206
0.0400
0.0778
0.1070
0.0449

0.0298

0.0229
0.0361
0.0203
0.0226
0.0434
0.0212
0.0090
0.0450
0.0100

0.0115

*Indicates samnplers with generators

.

n
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HI-VOL SAMPLER FIELD DATA SHEETS




AI-VOL DATA RECORD

Clayton Environmental Consultants, Inc.

{. ’ 25711 Southfield Road

. Southffeld, Michigan 48075
HI-VOL DATA RECORD

(Continued) ) -
STATION LOCATION
CITY & STATE

{ SITE ADDRESS A}EZM,{[XAM
, Net Particulate Wgt. grams
INSTRUMENT LAST CALIBRATED
3
’ Atr Volume m MOTOR IDENTIFICATION NO. 2,[
Particulate Concentration us/n3 ROTAMETER IDENTIFICATION NO,
o - J
—{ LY 7
I Total Sampling Time Frorer sumser 165722
hours minutes starr sampeine CF | §5 X (4

ao day yr hr ain CFNM

stor sanrLize O R &5~ % 31
REMARKS : mo day yr hr ain (<31
G/ om~
ELAPSED TINE METER READING ‘4C°F  11CSY
' Inftial Ftaal
WIND: calm, tighe, gusty
VISIBILITY: clear, hazy
~ ) SKY: clear, scatzering
) overcast
-(\N P Z’M T E HUMIDITY: dry, moderaze
el -
humid
? o = TEMPERATURE °F: <2q, 20.40,
LA [ ] —_— —
PR 41-60, 61.80 >80
; - B — e
5 e (1710 A
- Faceplate must be hand tight
. P - Flowrate aust be + 10% of established
iy - '.?i j{g/) flowrate -
'/. Ay - Faceplare gasket must be in good
ey '?(81 condition
- L C > -~ - Rotaameter aust be free of foretga
[5 - material
- Rotameter operatfion must be scabdle
— L/ C;z Q? ;Q - Sampler motor brushes must be changed
/CI" > 50 ' every 400 hrs of operation
)
o '?‘g / ';‘ - Y )\ Snnpl:\us collected in accordance
o473 Y4 6 with the above guldelines
(4>5211) e
- 6')" 39‘9 Signature
REMARRS: Jooed S o€l o Aae G s
| S .1-,")
- -+
(2 ’ 1455
1L e _'F'. ,,“
£. 2 pustly,  Toesn
t 114 5¢ ¢ M
{ A NS )

t
i
i
}



Net Particulate Wgt.
Alr Volume
Particulate Concentration

Total Sampling Time

REMARKS:

H1-VOL DATA RECORD
(Continued)

grams

ol

ug/m3

hours minutes

g 32

-5 v 3% 2)
< csy
’ v £5 4
- S 17 72
o B _
loe v bs A%Y
“p}ﬁ TN
- S3¢

)

HI-VOL DATA RECORD 1

Claytou Environmental Consultants, Inc,
25711 Southfisid Roed
Southffeld, Michigan 48075

STATION LOCATION — -
CITY & STATE J &é1vv£ fzglvuuﬂ
SITE ADDRESS lﬂ)CLLA.L:eJqAﬁi,vaJ

PROJECT f{w%m— mxrs ¥o. _ 2,

INSTRUMENT LAST CALIBRATED i
MOTOR IDENTIFICATION NO. 11

ROTAMETER IDENTIFICATION NQ.
516891

sTART sanpLIng & | Qf @ - 23

mo day yrc hr atn M

sTop samMPLING & 2z & R 35 {

®wo day yT hr min Cri

PILTER NUMBER

" P

’ - . s .

ELAPSED TIME METER READING -/ 3%3-3 47!2-:
Inicilal r '
WiNd: calnm, tighet, 5u!=7}
VISIBILITY: clear, ,
SKY: clesr, scattering
overcast

HUMIDITY : dry, moderate

humid I

TEMPERATURE °¥: <20, 20-40,

41-50, 61-80, >80 ;

- Faceplaze must be hand ctight !

- Flowrate must be + 10% of established
flowrats -

- Faceplate gasket must be in good
condition

- Rotameter must be free of forefga
meterial

- Rotameter operaction must he scabdle

-~ Sampler motor brushes must be changed

every 400 h of operation S
Snnple‘::f‘)ollec:ed tn sccordan- {

with che above gutdellines ~a
] LY
(RIS

Stgnature

‘
R

REMARRS: _ oSho o o= i3 =~

.-




HI-VOL DATA RECORD
(Continued)

Net Particulate Wgt.

Alr Volume n

Particulate Concentration M

Total Sampling Time

grams

g/m3

hours minutes

REMARKS: _ Ped  (3&s e K 2t &’Lfﬁva)

was Ok

De 5

7

N s v
3 2
. v g
~(J(ng— u/
ST NE e TR
89297 ' \/
- 2 -
g"s - C)tfj[ v e}g’
(47, W F 4
<¥"*Q o~ e

HI-VOL DATA RECQRD

»

Clayton Enviroancental Consultants, Inc.
25711 Southfield Road
Southffeld, Michigan 48075

STATION LOCATION -F -
CITY & STATE \/&gM (ﬁ\ml«ée
SITE ADDRESS NM@W

PROJECT M[_L‘JMJ SITE vo.

INSTRUMENT LAST CALIBRATED

HOTOR IDENTIFICATION No. £

ROTAMETER IDENTIFICATION NG,
FILTER NUMBER [~/ £ P21V

sTarT samprLing & &7 2 34"
mo day yr hr ain ceM

stor saneLivg 5 2 B @ 3

a0 day yr he min CF\M
a

ELAPSED TIME METER READING ng- °
fntttial Firnal
WIND: calm, tighe, ~~ juscy

VISIBILITY: clear, hazy

SKY: clear, scatterclng

overcast

HUMIDITY: dry, moderate
humid
TEMPERATURE °¥: <20, __ 20-40,
41-60, 61-80, >80

- Faceplate must be hand tight

- Flowrate must be + 10% of established
flowrate -

- Faceplate gasket must be in good
condition

- Rotameter must be free of foreign
material

- Rotameter operation must be stable

Sampler motor brushes must be changed

every 400 hrs of operation

Sample vll/:oilcc:ed tn mccozdarce
with the above guidellnes
TN~

Signaturce

REMARKS :
V0l el ST

oo v ( ScEhEMIrES)

S )

€S2 v




HI-VOL DATA RECORD
(Continued)

Net Particulate Wgt.

grans

Alr Volume

Particulate Concentration

Total Sampling Time

us/n3

hours

—
.-;, P e ~ 7 (.2

REMARKS:

minutes

A 2 ) S %‘Ll— o,

L) T TR D%

i
5
B

N

o
H})
U
\

-0) 3"3

e 77

S <
}; 3 Ty
6 2%

HI-VOL DATA RECORD

Clsyton Eavironmental Consultants, Inc
25711 Southftiald Road
Southffeld, “ichtigan 43075

STATION LOCATION - 4
CITY & STATE J B MU\L@
STTE ADDRESS NM (e g RAnnd

uw-zcr ﬂa/(«&_a#ﬁi_, gszre xo.__ft‘

INSTRUMENT LAST CALIBRATED

MOTOR IDENTIFICATION NO. i

ROTAMETER IDENTIFICATION NO. ¢

-
Frerer vumger S ERT2C y |
START saMrLING @ | &8 9 e 3T

mo day yrt ain [SoAd
sTop sampLING & 2 35 ‘7 c| }
a0 dsy yr min Cia
ELAPSED TIME METER READING ? :
Tatclal i
7-24
WIND: cala, lighe, sy
VISTBILITY: clear, ~? L
SKY: clear, scatterciryg { f
cvercast <L .
HUMIDILTY: dey, moderacs L~
I
humed 5

TEMPERATURE *F: <2Q, 20-40,
41-60, 61-80, >80

- Faceplate must be hand tight

- Flowrate must be + 10% of established
flowrate -

- Faceplate gasket must be {n good
condition

- Rotameter must be free of fareign
material

- Rotameter operacion must be stable

- Samppler motor brushes must be change,
every 400 hrs of opetstion '

Sample w cobllected in accorda-
wi tiWe abave guidelines ‘g

< LT_/_—~

Stgnatucas

‘ - ~ . /

REMARRS: " f - - " [ = o

Cheas if’ N S T 17

L FERSA

Jouo+ft =G = [L2s -




HI-VOL DATA RECORD

Clayton Eavtronmental Consultants, Inc.
25711 Southfisld Rosad
Southffeld, Michigan 48075

STATION LOCATION ' .

CITY & STATE .'J'c—&ms f[ﬂzwm(fée
L9

SITE ADDRESS Qeilcene

PROJECT I‘fa,Le\,oH'&O stte vyo. _§

INSTRUMENT LAST CALIBRATED

HI-VOL DATA RECORD
(Continued)

" Net Particulate Wgt. grams

Alr Volume m3

-
MOTOR IDENTIFICATION NO. L]

Particulate Concentration ualm3 ROTAMETER IDENTIFICATION NO,
FILTER wuMBer 5[K47/3 J

hours minutes START saxpLIne & ) &5 9 ¢
o day yr he aln CFM

sTop savrLING & 2 8¢ 9 [y
REMARKS : mo day yr he dln CFM
Prs S eand ,N’}"
SLAPSED TIME METER READING J 33 9'/I

Total Sampling Time

Inttial Final
WIND: calnm, lighe, Zusty
VISIBILITY: clear, hazy
h
S5KY: clear, scattering
overcast
£ ar s TP
. / HUMIDITY:- dry, aoderate
1794 / ;
- - T — humid
388 [ - S
H c
7 v x I < TEMPERATURE "F: <20, 20.10,

3!

.. 41-60, 61-80, >80

~———
—~r—
-
“A
(V.41
I3
N
)

- Faceplate must be hand tigzht
- Flowrate must be + 107 of established

‘.3,’,,9 .. flowrate
J Ve iy zg' - - Faceplate gasket oust be {n good

. o~ . e coadtittion
~L . RS / - Rotameter aust be free of foreign

o / oaterial

{'/‘--.:'/ — - Rotaoeter operation must be scable
ﬂ#'UI ‘/ - Ssapler motor brushes nmust be changed

: ’ 400 h £
i _ é( 1?7 every 40 rs of operacton
q‘f /q f'ﬁ Sample -us/c\llected 1a accocdance
with the above guidelines
XN
'.-,L _ Signaturze
Fo N ~ RIMARKS: R e T R

g - 1394 v

0
)
i

———



HI-VOL DATA RECORD
(Continued)

Net Particulate Wgt. graams
Alr Volume ol
Particulate Concentration us/m3
Total Sampling Time
hours minutes
REMARKS
=
£ nP ,ﬁ“’!! / g
;\ 5 n —_— _
he 3Gk, X 2%
-z Y X482
0H
9: 20 36 M0 6¢ 2¢3
e i -
T el ] 0N
;1 ; PN
’t - -

HI-VOL DATA RECORD

Clayton Eavironmental Consultants, Inec.

25711 Southfiald Road
Southffeld, Michigan 48075

STATION LOCATION -

CITY & STATE adaht /"/Q—nd_m
L3

STTE ADDRESS Ut ot~

PROJECT L’/q,e&cbf&g SITE woO. g;

INSTRUMENT LAST CALIBRATED

MOTOR IDENTIFICATION NO. X $

~

ROTAMETER IDENTIFICATION NO.
-
Frerer suvsen /44753 9

sTART saxeLinc & | §87 ) o |

m@o day yr hr ain CrM

stop samrLine 8 22 837 9 20 jf
mo desy yr hr ain CFY

ELAPSED TIME METER READING 7S5 %  10G:
[nittal ’

WIND: calm, lighe, ;us:yl

VISIBILITY: clear, 4

SKY: clear, scactearing

avercast

HUMIDITY : dey . moderate

humid
TEMPERATURE °*F: <20, 10.40
41-560, 61-80, >80

- Faceplate aust be hand tighe

- Flowrate must Se + LOZ of established
flovrate

- Faceplate gasket must be {n good
condition

- Rotameter must be free of foreflzn
material

- Rotameter aoperatfca must be stable

- Sampler motor brushes aust be changec:
every 400 hrs of operation N

Sample was tGT;;Lted {n accordanc

with the above guidelines
§ -

G

Stgnrnatuce

REMARKS:

K - - .
R At A\.( /L‘(‘";"‘Y';;‘\;

= liig‘if.




HI-VOL DATA RECORD
(Continued)

Net Particulate Wgt.,

grams

Alr Volume

ol

Particulate Concentration

Total Sampling Time

wg/m3

hours

REMARKS:

minutes

- <.,
de . . o
ANy o )
A v o

AL O N PP

7o 287

HI-VOL DATA RECORD

Clayton Envtronnental Consultancs, Inc.
25711 Southfield Road
Southffeld, Michigan 48075

STATION LOCATION -
CITY & STATE :Ta'e\,vvg W([e
stre aooress b auc ke q o nJ

PROJECT O SITE NO. 1

INSTRUMENT LAST CALIBRATED

MOTOR IDENTIFICATION NO. ’f?

ROTAMETER IDENTIFICATION NO.

FILTER SUMBER &/ {X9, {

sTaRT saneLine 8§ (& 1 Lo

ao day yr hr atn CT4

stop saxeLing & ) & 9 31

mo day yr hr ain CFM

ELAPSED TIME METER READING £ 7572 /0o

Inittal Fizai
WIND: calm, Lizhe, Jusy
VISIBILITY: clear, hazy

SKY: clear, scatiering

overcast

HUMIDITY: dry, adderaze
hu=id
TEMPERATURE °F: <20, _ __ 20-%0,
41-60, §1-80, >80

- Faceplate nmust be hand tight

- Flowrate must be + 107 of established
flowrate -

- Faceplate gasket must be tn gzood
condition

- Rotameter must be free of forefign
material

- Rotameter operation must be stable

- Sampler motor brushes must be changed

every 400 h:-/ufzrpetution
Sample was collected tn accordance

with the above gutideliines
. “
\ Lo

Stgnaturce

- ' ; e
REMARXS: oLl Zwmn Pune 1 T 0

-




HI-VOL DATA RECORD
(Continued)

Net Particulate Wgt. granms
Alr Volume o3
Particulate Concentration ng/m3
Total Sampling Time

hours minutes

REMARKS:

{on
2
3

Fy ¢ 3

o

e

98 ie
Tas 4y
LN £
= > (oD
M ¢ z s

f
HI-VOL DATA RECORD )

Clayton Environmental Consultsnts, !a:./
25711 Southfield Road
Southffeld, Michigen 48073

STATION LOCATION — !'7 4‘7
CITY & STATIE Jae\w -~

SITE ADDRESS N@LWL%%? v
PROJECT F!M U SITE ¥o. _g_
INSTRUMENT LAST CALIBRATED
MOTOR IDENTIFICATION NaO. 20
ROTAMETER IDENTIFICATION NO.
FILTER NuMBER G i{ L )/ K
sTart sanerine & I 837 9 24
mg day vyr he ain T
stor saweLine & 2 g8 9 (& !
a0 day yr hr ala CF)
ELAPSED TIME METER READING /4! Y  jel2o¢
Inttrial ]
WIND: calam, lighe, gus:y}
VISIBILITY: clear, h
SKY: clear, scattering ‘
overcast .
HUMIDITY: dry, moderate
humid i
TEMPERATURE *F: _ <20, ____20-40, l
41.60, 61-80, ~80

- Faceplate aust be hand tight !

- Flowrate must be + 107 of established
Elovrate -

- Faceplate gasket must be tn good
condition !

- Rotameter must be free of foredigzgn s
materfal

-~ Rotameter operation must be stable

- Sampler motor brushes muast be changed
every 400 hrs oF operation

Sample was collekctad tn accozdance
with the above guldelines
P -

AYAWRY

Stgaatuce

—_— o .
Revarzs: o hK e N GG - g
=447
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HI-VOL DATA RECORD
(Continued)

Net Particulate Wgt. grams
Alr Volume u3
Particulate Concentration ugImJ
Total Sampling Time
hours minutes
REMARKS:
— P
i& 25;> ¢ / //
Y = E— VIR
T53F s I3 PR Y
st 28 d

HI-VOL DATA AEZCORD

Claytoa Zavironmeatsl Consultaats, Ilnc.
25711 Souchftield Road
Southffeld, Michigan 48075

e Jebons Manlle
25¢

SITE ADDRESS N ann

Y .
prosect M 2l s SITE NO.
T

INSTRUMENT LAST CALIBRATED

MOTOR IDENTIFICATION NO. A,

ROTAMETER IDENTIFICATION XNO.

— . O
FILTER NvBER S ) K27 194

start samerine & ) £ 9 3>

mo day yr hr aln CFM

stop samrLIng & A &”) Y

mo day yr he ktn CF¥M

ELAPSED TIME METER READING /2 37 [0UxT &
Inlctial tloal

WIND: calm, lighe, Juszty

VISIBILITY: clear, hazy

SKY: clear, scattering

overcast

HUMIDITY: dry, aoderate
humid
TEMPERATURE °F: <20, ___20-%0,
41-60, 61-80, >80

- Faceplate must be hand cight

- Flowrate must be + 1O of established
flowrate

- Faceplate gasket must be in good
condition

- Rotameter cust be free of forefign
material

- Rotameter operation must be stable

- Sawpler motor brushes must be changed
every 400 hrs of operattion

Ssaple was cgij; ted in accordance
with the sbgve guidelines
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RAEMARKS : 1§38




HI-VOL DATA RECORD
(Continued)

Net Particulate Wgt. grams
Alr Volume n3
Particulate Concentration ug/n3
Total Sampling Time
hours minutes
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HI-VOL DATA RECORD
Clayton Eavironmental Consultanes,
25711 Southfteld Road
Souchffeld, Mtchigan 4807

STATION LOCATION 75 g .
CITY & STATE S O
L9

tne,

SITE ADDRESS

Quider g enpys
PROJECT Ha,((&_a%(/ SITE vo[ﬁ_@_}u

INSTRUMENT LAST CALIBRATED

MOTOR IDENTIFICATION NO.

(& 7'

ROTAMETER IDENTIFICATION NoO.
FILTER NuMBER ) [ &£ P/

staet saneLine 3 (85 9 2

B S

mo day yr hr ain CF

stop sanrLine & 2 S 4w

b ]

{

@m0 day yr ht mia 53

ELAPSED TIME METER READING 3742 % (0 035€"!
Tatefal £
1
WIND: calm, lighz, ;U‘:Y}
VISIBILITY: clear, h
A4
SKY: clear, scaztercing

overcast

RUMIDITY : dry, noderate
humid
TEMPERATURE °*V: <20, 20-40,
41-60, 61-90, >89

- Paceplate must be hand tight

- Flowrate must de + 107 of established
flowrate

- Faceplate gasket must be {n gaod
coadition

- Rotameter aust ba free of foreign
material

- Rotameter operatlion aust be stable

- Sampler motor brushes must bde changed
every 400 hrs of ratlaon

Ssmple was collegred (n accordanc-
with the _akove guidelines
v
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“$ignatuce
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REMARKS : A




HI-VOL DATA RECORD
(Continuad)

Prg— A, g | A—

HI-VOL DATA RECORD

Claytoa Environmental Consultants, Inc.
25711 Southfield Road
Southffeld, Michigan 48075

STATION LOCATION 4\/1‘ .
CITY & STATE PCasa?l)

M

'

"
/n

7 -
Ll

-

A IR ’.Q&J' Srm

/‘/_x,’éé.‘,fly:l SITE NO. :l

SITE ADDRESS

PROJECT

Net Particulate Wgt, grams
INSTRUMENT LAST CALIBRATED
3
Air Volume = MOTOR IDENTIFICATION No. <]
Particulate Concentration uz/ln3 ROTAMETER IDENTIFICATION NO.
1 G o=
Total Sempling Time FILTER NUMBER D) £ €935
hours minutes START sampLING OQ 2 §5 & 33
mo day yr hr ain CFM
. STOP SAMPLING & 3 £5 ¢ U3
REMARKS : ao day yr hr ain CFM
ELAPSED TIME METER READING [[OSY  J2¢¢ 9
- Ioltthl Flcal
WIND: calna, lighe, qusty
VISIBILITY: clear, hazy
SN— SKY: clear, scattering
~ overcast
) -T“""C AP T i
t 2 HUMIDITY: dry, aoderas
AT T P WD o plh g Jreer .
— —_— o= ‘
gm.-._. {42 ) humid
25 65 289 cal — v
TEMPERATURE °¥: <20, 20-20,
33 P .
it 33 FL 2398 3 Sw o 41.60, 61-80, >80
[ ]"45’ . - Faceplate must be hand tighe
” 3IL 226 c-3 NINDY, s - Flowrate aust be + 10% of established
v flowrate
s - Faceplate gasket nust de {(n good
{ g? G{ 2835 C,:,A_, — vd condition
— ~ Rotameter cust be free of foreign
209D VAZ -29,;3 O - £se v material
: ! - Rotameter operation must be stable
3.f7 L .53 Calw pu— - - Sappler motor brychas must be changed
v ' every 400 hre of ogeration
t - ?Q?— (4-z-1 i) Sample was collefred {n accocdance
: with the above guidellnes
~ N
f:-. Stanaturse

4

REMARKS : 15 7¢




HI-VOL DATA RECORD §

Clayton Envirconmencal Consultants, Inc.
) 25711 Southfield Roasd
HI-VOL DATA RECORD Southffeld, Michigen 4807S

(Continued) . ‘ - '
S o de Mann AL
SITE ADDRESS f.JO_u,AlZJ. oA
PROJECT f/c,(‘o'\,([\’?\_ ' SITE NOo. _24_
Net Particulate Wgt. grams INSTRUMENT LAST CALIBRATED {
) :
Alr Volume L MOTOR IDENTIFICATION NO. 14 !
Particulate Concentration us/n3 ROTAMETER IDENTIFICATION NO.
Total Sampling Time rivter wueer 566732
hours minutes START sanpLInG & 2 &3 & ({

mo day yr hr ala CFy

sToP sarLmne 3 D 93~ @ 4L :

-
REMARKS:__foegcRnaToiz  ANoT tooRlving mo dsy yr hr eis CH
‘ . ' ELAPSED TIME METER READING 428’4'22 L4t
(= "{100 20T aﬁggvexlmn_&tj;\ 3/2 L\vs. Tntcial j 7
ek —eslo\e o) 4:30 , WIND: calam, lighe, qusty )
T
VISIBILITY: clear, !
SKY: clear, scactering ‘
overcast
9 [5)
7 Bo & ™ HUMIDITY: dry, moderate
- - L £ WS WD t Y oL ___ humid |
— e !
g 44 g TEMPERATURE *¥: <20, 20-40,
: (o & ' - v
{ 65 R C"'L"“ 41-60, 61-80, >3a0
(’QI PP E T 5 < v - Faceplate must be hand tight
/ - Flowrate must be + 10% of established
. et ' 5 flovrate
15 )‘3’ FZ A3¥%e £-5 WAN - Faceplate gasket must be (n good i
. condition {
3 ) - Rotameter must be free of foreign
[g;f ¢ % 2633 cakn - \/ metecial
- Rotsmeter operation must be stable
‘{[" iy - Sampler motor brushes must be change- )
(p go : (/ every 400 hres of tation o
04}&{0 & & 22-83 QQQ\‘-\_ ~ v~ \/ Sample wes collectpd tn sccordan- :

with the adove gutdelines .
4 | N .
: '.r Lt v g
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HI-VOL DATA RECORD
(Continusd)

Net Particulate Wgt,

graas

Alr Volume

Particulate Concentration

Total Sampling Time

Ms/m3

hours

REMARKS:

minutes
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" HI-VOL DATA RECORD

Clayton Environmental Consultants, Inc,
25711 Southfield Road
Southffeld, Michigan 48075

STATION LOCATION -
CITY & STATE J-"\“vj

Mo ot

Ao T

SITE ADDRESS l»‘a_u PR Y

prorect Ml o/

SITE NO. 3

INSTROMENT LAST CALIBRATED

4 - ( P"-\—v-[) oo )
T
Swesr® Lag

MOTOR TIDENTIFICATION NO,

ROTAMETER IDENTIFICATION NO.

Frerer suweer | S/E673 1 kaadiahiitnns
START savetine & 2. 59 s 1
mo day yr hr afa CFv
stor samrLine 5 3 & ¢ 34
mo day yr he aln CrM
ELAPSED TIME METER READING ? 5F ?-‘_:)
Ilnicial Firal
WIND: cala, Lighez, 3usTY
VISIBILITY: clear, hazy
SKY: clear, scattering
overcast
HUMIDITY: dry, moderate
humid
TEMPERATURE °F: _ <20, _  20-4d,
41-60, 61-80, > 80

- Faceplate must be hand tighe

- Flowrate must be + 10 of establlshed
flourate

- Faceplate gasket omust be ({n good
coadtition

- Rotameter aust be free of foreizn
material

- Rotameter operation amust be stable

- Saapletr motor brus must be changed
every 400 hrs of opgration

Saaple wvas collected {n accordance
vith the sbove gutdelines
L A S

S{izgnature

REMARRS: 14 33




RI-VOL DATA RECORD
(Continued)

Net Particulate Wgt., graams
Alr Volume ol
Particulate Concentration ug/n3
Total Sampling Time

hours winutes

- . - ad
REMARKS: Deénv  Uropp d ~€ 2 Ti0D) .

-

,/(: \_t [}.\—_' ’{)’_-') ",(("’ —~ s _1}‘3

/4%4uuLn451!. ()th ééz Y50 sz*!;cﬂ
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HI-VOL DATA BRECORD E

Clayton Eanvironmental Coneultants, Inc,
25711 Soucthfteld Road
Southffeld, Michigan 480758

STATION LOCATION -
T .
CITY & STATE Tativwe Man. 4
T

A}
STTE ADDRESS /v el o ¢ ‘,
eosect Mail b J  sire xo.__lfl
T

INSTRUMENT LAST CALIBRATED

-

S

MOTOR IDENTIFICATION NO. 4 !

BROTAMETER IDENTIFICATION NO.

riLTER sunBer 5[ 66930 ‘
START sanpLine 9 2 &~ F o9
atin

mo day yr hr CFNM

stor samprLine 3 3  §37¢ g [

uo day yr by ain cr

[~

ELAPSED TIME METER REapING 7 0% 5 2 s
Tatectal Flral
WIND: calm, Lighe, Iu '
VISIBILITY: clear, hazv!
SKY: clear, 1CaLeCiongg

Qvercast i

HUMIDITY: dry, modersze

TEMPERATURE *¥: <20, 20-.40,

41-60, 61-80, >80

- Faceplate must be hand ctight ‘
- Flowrate must de + 10% of established
flowrate -
- Faceplate gasket must be in good
condition
- Rotametear aust be frea of foreign
materi{al
- Rotameter operation must be stable
- Sampler motor brushes aust be changed
avery 400 hrs of oppracion
. ’
Semple wvas collgﬁ[cd tn sccordance ™
with /the. eSove gutldellnes

X -

Stgnacure

‘o

pevargs:  Joll Lo Alew 13T

~




HI-VOL DATA RECORD
{(Continuaed)

Net Particulate Wgt.,

Alr Volume

Particulate Concentration

Total Sampling Time

M

grams

3

g/m3

hours

minutes

REMARKS : Qi 20~ e 3 16072 o tdovies

L

4 /‘*Lo Lsad & wn .

£
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HI-VOL DAIA RECORD

Clayton Environmentsl Consultants, Inc.
25711 Southfield Road
Southffeld, Michigan 4807S

STATION LOCATION -

CITY & STATE Ny

S P/-T/y\L'LLé;f
ieélaw ALl )
PROJECT fL{{Ab e

INSTRUMENT LAST CALISRATED

SITE ADDRESS

iy

SITE ¥o. _D

MOTOR TDENTIFICATION NO. 2

ROTAMETER IDENTIFICATION NO.

rreter numser ) 6692 €
START sampLING & 2§17 4 |+

amo day yr hr ain CEM

stor saweLine & 8 KT & 23

mo day yr hr @in CFiM
(see
ELAPSED TIME METER READING 9/1 4')0 “‘;‘
Initial Final
WIND: caim, tighe, Zusty
VISIBILITY: claar, hazy
SKY: clear, scattering
overcast
HUMIDITY: dry, moderace
huamid
TEMPERATURE °*F: <20, 20-40,
41-60, 61-80, >80

- Faceplate must be hand tight

- Flowrate nust be + 107 of established
flowrate -

- Faceplate gasket muat be {n good
condition

- Rotameter amust be free of foreign
material

- Rotameter operation oust be stable

- Sampler motor brushes t be changed
every 400 hrs of oheration

Sample was collected {n accordance
with the above gutdelines

NN

Stgnatuce
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REMARKS:




HY-VOL DATA RECORD
(Continued)

Net Particulate Wgt. gramse
Atr Volume wd
Particulate Concentration us/n3
Total Sampling Time
houra minutes
REMARKS:
fome AP T P Ws  Wd
22 3.2 PO 67 Cbn —
YO 7ok S
1"16 FS ¥ ;; S5 nAN
r9:0 1 ¢ 263 Qb —
1O L6 2833 calln —

71 5.3

HI-VOL DATA RECORD 3

Claycon Eavironmental Coasulteants, Iax,
25711 Sauthfteld Road

Southffeld, Michtgan 48075 g
STATION LOCATION -7 | /
CITY & STATE Tett Mool
T
SITE ADDRESS .’ja,u_ﬁo\,. S ]
1

" N L ~
protect M e~ St1E vo. _ &
{

INSTRUMENT LAST CALIBRATED ‘

MOTOR TDENTIFICATION NO. :2 S j

ROTAMETER IDENTIFICATION NO.

riLter wunser 5/ 8ET4G ¢
START sampLIne S 1 &3 147_2, ‘

mo day yr hr atn [FE]

stor saxrLine & 3 & ¢ ¢

[
wo dsy yr hr atin oFf

ELAPSED TIME METER READING f04/3 [} 75 3
latetal F' ~l
WIND: calm, Lighe, ;us.-i
VISIBILITY: clear, h
SKY: clear, scattering [
overcast
HUMIDILITY: dry, madecrate
;

humid l

TEMPERATURE *F: <20, 20-40,

41-60, 61-.80, >80
- Faceplate must be hand tight )
- Flowrate must be + 10% of established
flovrate

- Faceplate gasket must be tn good
condition

i

- Rotameter must be free of foreign |
material i

- Rotametar operation must be stable

- Sampler motor brushes must be changed

every 400 hrs of ation %
. - "
4 P .
Sample was collec;ed tn accordance
with the above gutdellines ’
- ~

~ N

Signature

12 34
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HI-VOL DATA RECORD
(Continued)

Net Particulate Wgt,

grama

Alr Volume

ol

Particulate Concentration

Total Sampling Time

ug/md

hours

REMARKS:

minutes

Tme 8P T P Ws
93¢ 34 Fo 289 cCaln
2112 Js ag%e 3
(630 75 28%¢ o-3
19409 65 233 calan
s 15 ¢ 13%3 o-%
@. 03 G2
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HI-VOL DATA RECORD

Clayton Eavironmental Consultaats, Inc.
25711 Southfield Roasd
Southffeld, Michigen 4807S

CITY & STATE —— ck,\ 'g\ﬂ[,,\g‘”L

st apoRESS ) oo K accone

174 T
PROJECT Ma»\\\.'-l—v& SITE NO. z

INSTRUMENT LAST CALIBRATED

MOTOR IDENTIFICATION NO. ’C¥

ROTAMETER IDENTIFICATION NO.

FILTER NUMBER 5/LEP2%

START samrLinG & 2 &- 9 3%
«0

day yr hr atn (]

stop samrLIne § 3 € § 69
mo day yr hr min CiM
IQQZ!"} f 7
ELAPSED TIME METER READING 148
Inftial Finagl
WIND: calm, lighe, gusty
VISIBILITY: clear, hazy
SKY: clear, scattering
overcast
HUMIDITY: dry, moderaze
huxid
TEMPERATURE °*F: <20, 20-40,
41-60, 61-80, >80

- Faceplate must be hand tighe

- Flowrate must be + 107 of established
flowrate

- Faceplate gasket nust be in good
condition

- Rotameter must be free of foreign
materfal

- Rotameter operation must be stable

- Sampler motor brushes must be changed

every 400 hrs of o ation
Saaple vas collectjd in accordance

with the above gutdeltines

v Lo

Signature

1342 ¢

REMARRS :




HI-VOL DATA RECOQORD
(Continued)

Net Particulate Wgt.

grams

Alr Volume

3

Particulate Concentration

Total Sampling Time

ug/m3

hours

REMARKS:

minutes

Tome AP T P WS

943 42 Jo 289 Cabs,

i 40

Wo

HI-VOL DATA RECORD $

Clayton Environmantal Consultesncs, Inc.
25711 Southfield Road
Southtfeld, Michigan 48073 E

STATION LOCATION
CITY & STATE " lohne, [LLP(N,_L”Q

|
SITE ADDRESS ([ L g sk (oo |
—
PROJECT __fY lg[hg},c\, STTE No. @

INSTRUMENT ULAST CALIBRATED ‘
7

MOTOR IDENTIFICATION NO. o?,L

A

ROTAMETER [DENTIFICATION NO.
rreTer yunser 5) 6692 F f
sTaRT saxerine & 2 & 9 (7

@o day yr he ata [0

stor sanrLine & 3 &5 - 3T i
mo day yr hr ain [

ELAPSED TIME METER READING JOGZo - f/l"#?
{atctiat ¥

WIND 2 calm, tighe. (u:-;)
VISIBILITY: clear, b

SKY: clear, sc:tteriﬂ?

overcast

|

HUMIDITY: dry, modecrats

humid
TEMPERATURE °V¥: <20, 10-40, !
41-60, 61-80, >89

- Faceplate must de hand tight ¢

- Flowrate must be + 10% of establlshed
flowrate -

- Faceplate gasket aust be in good
condition

- Rotameter must be free of forelgn :
macertal

- Ractameter opecration aust be stadle

- Sampler motor brushes must be changed

every 400 hre of ation IR
SN
Sample was c¢ollectAd tan accordance

with phe abaii gutdelires

N -

»,\ [ WY

Signature

REMARKS : |5-7~'6 P
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HI-VOL DATA RECORD
(Continued)

Net Particulate Wgt.

grams

Alr Volume

3

Particulate Concentration

Total Sampling Time

ug/m3

hours

REMARKS:

minutes

HI-VOL DATA RECORD

Clayton Eavironmental Coneulcents, [nc.

25711 Southfield Road
Southffeld, Michigan 48075

STATION LOCATION

CITY & STATE o~ Jon VNl ul

SLTE ADDRESS [,L_}m.\ka&w

[ﬂc«-“«o[Lvm i

ENSTRUMENT LAST CALIBRATED

PROJECT

SITE ¥O. _ Q

MOTOR IDENTIFICATION NO. 22

ROTAMETER IDENTIFICATION NO.

Friter yumser 59/ 6692S

sTaRT saweitve 8 2 9% T ¥ *+

mo day yr ht ain

stor sanpLine 3 85 9 03

wo day yr he elin

ELAPSED TIME METER READING /OUFY@ [i§fHS

Intttal Ftnal

WIND: cala, lighe, duscy

VISISILITY: clear, hazy

SKY: clear, scattering

overcast

HUMIDITY: dry, noderize

hum:d
TEMPERATURE °F: <20, 20-40,

41-60, 61-80, >80

- Faceplate qust be hand tight

- Flowrate must be + 10L of estadlished
flowrate

- Faceplate gasket must be {n good
conditfion

- Rotameter aust be free of foreign
material

- Rotaceter operatioan must be stable

- Ssmpler amotor brushe ust be changed
every 400 hrs of opecation

Sample was collected in asccacdance

with the above gutldelinea
s

A -1
REMARKS : r29Qi- L




RI-VYOL DATA BECORD
(Continued)

Net Particulate Wgt, graaos
3

Air Volume m

Particulate Concantration ug/nJ

Total Sampling Time

hours minutes

REMARKS: ... o X & &s: /3 j.—,,gac/

2o = -/a,eZo/

Teme 4P 7 P WS

9:32 33 Fo 389 cbn - s
Riod 75 3820 3 3wV
[ s Ai4c T-> N -
150 657 283 b — 7

2517
g.1c 35

HI-VOL DATA REZCOLD

L 4

Clayton Environasntal Consultants, Izc,
25711 Southfield Road

Southffeld, Michigaa 48073

————

STATION LOCATION — @
CITY & STATE S,

N

F{fﬁxW.a':"
SITE ADDRESS '-\_}G_IL./-’.{: T
T
PROJECT .jfk-gjvf\ff‘«d 7 stTtE No.
T

INSTRUMENT LAST CALIBRATED

Bl |

|

wotor roewtreicaton wo. 18

ROTAMETER IDENTIFICATION NO.
rrcter sunser  5]6 6929
START sawpLING & 2. S5~ 9 3L

ao day yr he ein CFM

stoe sameLine ® 3 & R 40

[
mo day yr hr min Cﬂ

ELAPSED TIME METER READING f03€4-2 []6]9
Inictial Fiaal
{

WIND: calm, lighe, ;u..z]

~L

VISIBILITY: clear, 4

scazteri#

SKY: clear,

overcast

o LrwvinrTy: dry, moderate

—_——

humid
TEMPERATURE *¥: <70, 20-40, i
41-60, 61-80, >89

- Faceplate must be hand tight
- Flowrate wust be + 101 of established
flovrate

- Faceplate gasket must be in good
conditfon !

- Rotameter nust be free of foreign )
waterial :

- Rotameter operation must be stable

- Sampler motor brushes must be changed
every 400 hrs of 6peraption .

Sample was collected in ncco:da:c?
vith the lbgytqgutdelines

Signaturse

iiLEﬁag?/’ AR
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HI-VOL DATA RECORD
(Continued)

Net Particulate Wgt. grams
Alr Volume a3
Particulate Concentration ug/m3
Total Sampling Time

hours minutes

REMARKS:

Tome B8P T P WS wp

'q#é 42, K0 8% 0-5s s¢/
S HES gt 2959 0-5 S&/
¢t b4y s -AR 52 ¢¥ &

13:30 S 2562 <¢ NW

QG0 #ID

g,
Y
A

< \\\[

21

HI-VOL DATA RECORD

-

Clayton Environmental Consultants, Inc,
25711 Southfield foed
Southtfeld, Michigan 48073

STATION LOCATION 7}&”\‘ /
CITY & STATE 35 Mananl
STTE ADDRESS Kua Ak € A >

PROJECT I"{M s

SITE NO. I
INSTRCMENT LAST CALIBRATED

MOTOR IDENTIFICATION NO. 52’

ROTAMETER IDENTIFICATION NO.

]
rILTER NuMBER D'6£935

START SAMPLING 3 0§ 95 4§ b

@0 day yr hr mia Cry
stop samrLine § 04 &5 1§.L0

mo day yr hr ain CFv
rvols

ELAPSED TIME METER READING /249%.2
[aitial Final

WIND: calm, lizhe, 2usTy

VISIBILITY: clear, hazy

SKY: clear, scattering

overcast
RUMIDITY: dry, moderace
humid
TEMPERATURE *¥: _ <20, _ _ 20-40,
41-60, 61-80, >80

- Faceplate must be hand tight

- Flowrate must be + 10% of established
flowrate

- Faceplate gasket must be {n z00d
coad{tfon

- Rotameter must be free of forelgn
matecial

- Rotsameter operation nmust bhe stable

- Ssmpler motor brushes amust be changed
every 400 hrl/vf’33lra:lon

Sample was collecyed tin accordance
with the abave guidelires
H N s

Y oL~
Signacure

339

REMARRS:




HI-VOL DATA RECORD

(Continuad)
Net Particulate Wgt. grams
Alr Volume w3
Particulate Concentration us/n3
Total Sampling Time
hours minutes

aEmarks: Mot o 45°80-F 2k 193

7'Yy).

Tome 2P 7 P Ws W 232,
195> 2o g0 B o s&)
o4:29 %t 29359 25 sSW
+.51 €3 2oz <5 EW
/3?33‘ £2 22;_.2_ << N A
173 % e 2%c ¢r <e

HI-VOL DATA RECORD i

Clayton Environoental Con-ulz;n:s, l;c
25711 Souchfield Road
Southffeld Michigan 4807S

STATION LOCATION
CITY & STATE

a

stre aooress _ /¢ i bhocen s

. I o
PROJECT n‘L, ! !aa u.@, SITE NO. _ o/

INSTRCMENT LAST CALIBRATED i

MOTOR IDENTIFICATION Na. 1!

ROTAMETER IDENTIFICATION NO.

—_—
riiter svvser  Sj £ €934 :

stant saveeine 0% oC & 19 s A
mo day y¢t hr aln ch

sTop saxeLing OF 0€ 8 IS 13 |

mo day yr hr mia ct

; . / IS
ELAPSED TIME METER READING A40D+2.r =\230
Intctal [

WIND: = calm, _____ ligh:, ______,'ui:y}
VISISILITY: clear, \ y

SKY: clear, scatearing |

overcast

HUMIDITY: dry, moderaze
huatd 1
TEMPERATURE *F: <20, __  10-40,
41-60, 61-80, >8%

- Faceplate must be hand ttghe

- Flowrate must be + 10% of establlished
flowrate

- Faceplate gasket aust bde {n good
condtitten

- Rotaceter aust be free of faretign ]
catertal '

- Rotaoeter operation must be stable

- Sampler motor brushes must be change,

every 400 hrf/;f’ﬁ}crltlcn L
Saaple was collefted in accordan-

ut:h{'thg ,c‘bgy'e guldelines -
H \\ ¢ .~

Stgnacure

pemanzs: G L7 &
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HI-VOL DATA RECORD
(Continued)

Net Particulate Wgt.,

grams

Alr Volume

l

Particulate Concentration

Total Sampling Time

ug/m?

hours

minutes

REMARKS ! _ (3 m iR 7l O 7~ O

é .
(:KAF'[:‘L,g B0 1)

Tome AP T P WS

2 2y S0 By o
043¢ R XSG 25
7 s gy 2%e2 45
3 wea g2 Wz <&
130 2L

seo
S VvV
< v
A i v

A-23

HI-VOL DATA RECORD

Clayton Environmental Consultants, Inc.
25711 Southfteld Road
Southffeld, Mtchigan 48075

STATION LOCATION I
CITY & STATE <Nebn Yloani il
STTE ADDRESS [, i~ lineca .
[
PROJECT J/L”,L( i‘[-‘[*\'\fk stte vo. X

INSTRUMENT LAST CALIBRATED

MOTOR IDENTIFICATION XO. a
/o
ROTAMETER IDENTIFICATION XO.

:
FILTER suvper Of 6£93 2

START saveLive 02 A &4 20 T
mo day vyt hr atn C

sTop saxerine 0% & €7 |4 3¢

mo day yr hre min CFM

b

ELAPSED TIME METER Rs.\otch&‘.‘S (2 LY
[nittal fizal

WIND: calm, lighe, uscy

VISIBILITY: clear, hazy

SKY: clear, scattering

overcast

HUMIDITY: dry, acderate

humid
TEMPERATURE °F: <20, 20-4Q,
41-.60, 61-80, >33

- Faceplate nust be hand tighet

- Flowrate must be + 10T of established
flowrate

- Faceplate gasket nust be {n good
condition

- Rotameter must be free of foreign
matecial

- Rotawmeter operaction nust be stable

- Seupler cmotor brushes must be changed
every 400 hrﬁ operaction

Saaple was collected {n accordaace
with the 4bove guidelines

‘. (\:Av

Signature

REMARRS: (o —n Lin




{

HI-VOL DATA RECORD 1

»

Claytoa Enviroameatal Coneultaats, Iax. »
2571L Southfteld Rosad

HI-VOL DATA RECORD Southffeld, Michigan 4807S
(Continued) STATION LOCATION
CITY & STATE Tobhw N0 ”{
stTe ADDRESS [ !g . \,1 g%‘ . .
rrozect (V). | \,\QH;'Q stte No. A4
Net Particulace Wgt. grams INSTRUMENT LAST CALIBRATED
Alr Volume w3 MOTOR IDENTIFICATION NO. i
Particulate Concentration ug/u3 RQTAMETER IDENTIFICATION NO.
Total Sampling Time reerer noveer S 1EET BT i
hours minutes START saxpLIng 0% 047 &1 20 11, :
me day yr ht ain CFNM
., stor samerivg 0% 06 §3- 19 Y5~ |
REMARKS : "L_"E\é: E Z f"”éfgfﬁ) wo day yr Rt mla  CFl
ELAPSED TIME METER READING 2£°:1  f¢ ¢/
‘ Tnitial Tt
WIND: cala, lighe, Jus.y /‘
VISIBILITY: clear, b
SKY: cleacr, ua::um}/ t

ovarcast

2 7 HUMIDITY: - dry, Acderarce

Tore A7 7 P INE WD

AT

|
\
|

‘9 503’ humid i
= 50 2 SAE-1-Y) v TEMPERATURE “F: <20, 20.20,
WERA 4 K L6 S v’ 41-60, 61.30, >80
659 - i s < ; v - Faceplate must be hand cight ]
J 5 g5 A8 61 < s > - Flowrate must be + 1O0% of established '
o ; i flouwrate
[3_’3_5‘ X 1 ¢2 <3 Nw - Faceplate gasket must be ta good

condttion !
« Rotameter must be free of foretgn i
material
Rotameter operation must be stable
- Sampler motor brushes must be changed

avery 400 hrs operatfion : ;

L

Sample wak cgilected tn accordance
wl:h{ £ e/‘above guldellines

. v~ J

Signatura

REMARRS: [} {

T
:

A-24



;

“-.1 -—-—j . -ﬂH—ﬂ

Net Particulate Wgt

Air Volume

HI-VOL DATA RECORD
(Continued)

grams

w3

Total Sampling Time

a—— g

REMARKS :

Particulate Concentration

wg/m3

hours

ainutes

~ Tome P

-
a0.23 |§ 78
AN </
- 95
1.8
T2
t3.50
’ i%.¢0 19

e actad

JOSERP,

——

s se)
oY '560‘ v
L5 SH v’
<5 Nu v

HI-VOL DATA RECORD

Clayton Enviroamental Consultants,
23711 Southfteld Road
Southffeld, Michigan 4807S

Inc.

STATION LOCATION -
CITY & STATE _oJ S V) Io\,\g.M{
stre aooress [ (o [fece
., I
PROJECT )‘413\“/\;1"@“\ StTE vo0. _ 4

INSTRUMENT LAST CALIBRATED

MOTOR IDENTIFICATION NO. 33

ROTAMETER IDENTIFICATION NO.
FILTER NUMBER S]£€ 9 3L
START SAMPLING O 5 Of.%’ e a3

mo day yr he ain CFM

stop samrLing O Gé?f’ 195 s

mo day yr hr ain CFM

ELAPSED TIME METER READING R.0:23 [9:82
Intttial Final
WIND: calm, lighe, qusty
VISIBILITY: clear, hazy
SKY: clear, scacttering
overcast
HUMIDITY: dry, moderace
- humid
TEMPERATURE °F: <20, 20-40,
41-60, 61-.80, >80

- Faceplate must be haad ettght
- Flowrate must be * 10% of established
flowrate

- Faceplate gasket oust be {n good
condition

- Rotameter must be free of forefgzn
matertal

- Rotameter operation must be stable

- Sampler motor brushes must bdbe chaanged
every 400 hrs of-Gperation

Sample was collecyed tn accordance
with :Pe aBch gutdelines

LN O

Sigratuce

REMARKS: Kif-}— 'Lwi-.u




HI-VOL DATA RECORD
. (Continued)

Net Particulate Wgt,

grams

Alr Volume

Particulate Concentration

Total Sampling Time

o3

ug/n3

hours

minutes

REMARKS:

T WL bp r P 0‘:_1’5-, (,\]D
Wy 49 I g 45 se
04:53 8l 2%.55 o6-5 S
759 85 "3%62 <5 SW
Moo 2 Afgz <& A
W.ov 43

HI-VOL DATA RECORD ‘

- *

Clayton Eavironmental Consultants, Inc,
23711 Southfteld Road
Southffeld, Michigan 43075

STATION LOCATION ”
£

crty & STATE _—J 2w A la I

SITE ADDRESS z‘ le ll(’SS: .
rrosect V1, S L\O‘-L fa SITE So. £

INSTRUMENT LAST CALLIBRATED

{
s
MOTOR IDENTIFICATION XNoO. ;ls 4]

ROTAMETER IDENTIFICATION NO, LGud
FILTER NUMBER @% {

sTART sameLING O JC £ 20 219

a0 day yr he min C

stor sanpLine O€ 0€ & ¢ v
wo day vyt hr ala Co M|

L

ELAPSED TIME METER READING | 78%F 13799~
Tattlal Fio 1
t

WIND: calea, lighe, Jus., )
VISIBILITY: clear, ha

scat:e!ingv,

SKY: clear,

overcast

HUMIDITY: dry, molderaze
humid i
TEMPERATURE °F: <20, 20-40,

41-60, 61-80, >80

- Faceplate must be hand cight ’

- Flowrate must be + 10% of established '
flowrate

- Faceplate gasket must He ta good
coandition !

- Rotameter must be free of foreign ]
matertal

- Rotamster operation must be stable

~ Sampler mototr brushes must be changed

every 400 hrs af_ppezncton ¢
R“-:«'j‘...
Sample was collecjed in accordance -

with the abpVe guidelines

/ _)’('. L/\ ~ ~

sigaature

REMARRS : l({l’i' I




H1-VOL DATA RECORD
(Conttnued)

Net Particulate Wgt, grams
Alr Volunme m3
Particulate Concentration wg/a3
Total Sampling Time
hours minutes
REMARKS:
e AP T P Hs WD
: . . |
30 41 7 i <5 s
0505 g 22.57 o-5
2. 02 @5 a3¢r <5 S
. < 22 28«2 <& NW

nghsg- a0 7?’ 12‘§%

RHI-VQOL DATA RECORD
Clayton Environmental Consultaats, Inc.
25711 Southfield Roasd
Southffeld, Michigaan 48075

STATION LOCATION ) ,
CITY & STATE _—JToMon YVio. . A.I&

SITE ADDRESS [ 4 joy Vzc'

' SITE NO. EI:

PROJECT 1~/ ! L

INSTRUMENT LAST CALIBRATIED

MOTOR IDENTIFICATION ¥o. (9

ROTAMETER IDENTIFICATION NO.
FILTER NUMBER A & ;6693

7
starT samerine C€ 05 & 19 3

mo day yr he atin CEM

stop samerine 08 04 &5~ [€ 3%

mo dey yr hr min CTM

ELAPSED TIME METER REaDING 11 3X2.¢, [3/49 ¢
Inftial Fiaal ’

WIND: calm, lighe. quSty

VISIBILITY: clear, hazy

SKY: clear, scattertiag
overcast
HUMIDITY : dry, moderaze
humid
TEMPERATURE *F: _ <20, 20.30,
41-60, 6§1-80, >80

- Faceplate must be hand tight

- Flowrate must be + 10% of establishe?
flovrate

- Faceplate gasket must be {n good
cond{tion

- Rotameter must be free of foreign
material

- Rotameter operation must be stabdle

- Sampler motor brushes gust be changed
every 400 hrs o{,ﬁpgjf:lon

/

Saaple was qéllec: d {n sccaordaace
with the adove guidelines

N

StZnactuce

aeargs: 13926
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HI-VOL DATA RECORD
(Continued)

Net Particulate Wgt,

grams

Alr Volume

Particulate Concentration

Total Sampling Time

wg/m3

hours

minutes

REMARKS : rlgxd’ MY 4;2.,.:“: o)

wlrcd,  Q0apiie dans ;Q'.au:’-

Tomg AP 7T P W5

ios 3-0 23 18is ¢

($:45 385 <o V.t .o

wD

H1-VOL DATA RECORD
Clayton Environmental Consultants, tac,
25711 Southfield Road
Southffeld, “ichigan 4807$

STATION LOCATION a1 i
CITY & STATE oV o ‘v Vyie. g

SITE ADDRESS %, Y., o li,qa

Vo o \
PROJECT N/ la i o v rea SITE No. 8

INSTRUMENT LAST CALIIRATED

{
MOTOR IDENTLFICATION No, 22 j

ROTAMETER IDENTIFICATION YO. Le€as0_
FILTER NUMBER ﬁ
4

START saxeLING OF Oy §T 19 1J '
mo day vyr hr ef{n [+

stop sameLine 0 06 €5 & 24~

mo day yr hr ata 'g.

i
&L

!
3

ELAPSED TIME METER READING ,1?7f3

Intttal F L
JIND: cala, lighe, Zusty 1
VISIBILITY: clear, X

SKY: clear, sca::e:ngt‘/

overcast

HUMIDITY: - dry, maderate
hun:d :
TEMPERATURE °F: <20, _____20-#0, ,
41-60, 61-80, >89

- Faceplate must be hand tight J

- Flowrate amust Se + 107 of establi{shed
flowrate -

- Faceplate gasket aust be in good
condittan !

- Rotameter aust be free of fareign
matertal

- Rotameter operacion must be stable

- Sampler motor brushes must be changed
every 400 hrs of operattion i '

s
el
Saople wes collected tn accordance
wipgh thle above Zutdelines
PanZev ot

St3nacture

{ ™ ~
REMARRS : [573% ¢
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HI-VOL DATA RECQRD
(Continued)

Net Particulate Wgt. grams
Alr Volume n3
Particulate Concentration us/m3
Total Sampling Time

hours minutes
REMARKS :
P -~
oo 8P T P wWe WD
1926 3% % a3 4 se

HI-VOL DATA RECORD

Clayton Enviroameatal Consultants, [nc.
25711 Southlfteld Road
Southf{eld, Michigen 48075

STATION LOCATION

CITY & STATE ,‘\lﬁ\/‘\ yVioo o . /\{
S1TE ADDRESS [ ( ja (b ¢c<p
vl 0T A
proJecty Vs | N 4 %S sITE No. 5:
~
INSTRUMENT LAST CALIBRATED

MOTOR IDENTIFICATION NO. 2&1

ROTAMETER [DENTIFICATION NO.
rd
Friter yemsern . A- S EEF42
P o
START saxerrne DX & &7 19 3~

mo day yr hrt ain CF¥

stop saxeLine O%F 06 S5 (€ 5
hr

@o dasy yr atn CFM
BN £
ELAPSED TIME METER READING /! 4T ¥
Intctal final
WIND: cala, tizhe, $43TY
VISIBILITY: clear, hazy
SKY: clear, scattercing
overcast
HUMIDITY: dry, aoier e
humid
TEMPERATURE °*F: <20, 20-49,
41.60, 61-80, >389

- Faceplate must be hand clight
- Flovurate must be *+ LOT of established
flowrate
- Faceplate gasket must be {n good
condition
- Rotameter must be free of foreign
natertal
- Rotameter operation must be stabdle
- Saapler motor brushes muat be changed
every 400 hrs of operat
s
Sample was collecred (n'accazdance

with the adove gy }elties.
LU

7

Signature

e e
REMARKS - {50 )




H1-VOL DATA RECORD
(Continued)

Net Particulate Wgt, grams
Air Volume mJ
Particulate Concentration ug/m3
Total Sampling Time

hours ainutes

REMARKS:

Tot pp T P W5

35" 3. F3 Ags¢ <k
D5 of g 2¢5% o5
i? 'lv E?f;' ,23'513 41;—

110
0.1, 3y

BENN N

l

HI-VOL DATA REICORD }

Clayton Eavironzental Coneultdnts, Inc.
25711 Southfield Road
Southffeld, Michigsn 48075

STATION LOCATION.— . 1 -
CITY & STATE —em onime Wyloue .|l

SITE ADDRESS '
{

: , /
PROJECT [Hg \ f'/‘m\*\\/:\ SITE Yo,

INSTRUMENT LAST CALIBRATED 3
MOTOR IDENTIFICATION No. [P

ROTAMETER TIDENTIFICATION NO. .
_—

S1EEG 4r h
START sameLInG OF C8 &% 20 3¢ 4

mo day yrt hr atn CFy

stor saneLive OF 0€ €37 25,12 s

mno day yr hr mila CFl

FILTER NUMBER

ELAPSED TIME NETER REantyc 116/F
Tniclal ;

VIND: cata, lighe, 3uszy |
VISIBILITY: clear, h
SKY: clear, scattering |
overcast ’
HUMIDITY: dry. moderate

humid

TEMPERATURE °¢': <20, 20-40,

41-60, §-80, ~>8a0 i

- Faceplate must be hand tight
- Flowrate must be + 107 of escablished

flovrate
- Faceplate gasket must be tn good
condition ﬂ
- Rotameter nust be free of foretgn
material

- Rotameter operation must be stable

-~ Sempler motor brushes must be changed
every 400 hrs of o tion S

Sample was coliec:e in sccordance p,
with the above/gutdelines

RNARSY ~
Stgnratuca

i56k
3 ' g

REMARZS -
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FIELD DATA SUMMARY SHEETS



Ambient 3ir analysis

Job numbter: 27735-13
Client: Malhotra
Location: Johns Manville
City: Wankeqan, Illinois
Date: Aug 1-Auq 2, 1985

Sampling
Site time
(min)

1455
1299

25
1036
1396
1460
1458
1439
1458
10 A 1418

¥ X M X W

OO NSO WL Wy

2 indicates the sites with generators

Pump Delta H
Number Average

- tJ
. W
F- -

I -

LW W W= e
. -

t3 .

VO DWW N e e

T I = o)

M~ O NS WAL

—
[ve]
w
.

59

87.5

81
920
81
ol
93
53
93

46

P .

Pump flowrate(SCEM)

Start Stop

(4]
O

97.5

81

B8l
5l
53

c
o

93
46

Total Vol
(cu. m)

2431.9
3220.0
1893.1
2641.4
3203.4
2109.4
2189.1
2273.3
2189.1
1847.9

ISP

(milligr)

130.5

37.3
15.6
19.6
40.5
23.3
67.9
33.2
b g

18.9

— N
S =3 1@ — N

. =
N NGO ANty O St

SO~ OGO COOOO

0K ta BN

—— (] —
o

SO OO OO
. . e . . .
A B A B

[Ny O}

-

Lead
(micronar.
per cu.m)

0.0123
0.0062
0.0060
0.0069
0.0094
0.0069
¢.0137
9.0528
0.0137
0.0108

—ar—— e —— S —— S ———— | “wem—

Filter
Number

9166927
5166917
9166921
5166920
5166912
5166922
516291
5166918
51669170
5166915




Ambient 3ir 3nalysis

Jobt rsmber: 27735-13
Client: Malhotra
Location: Johns Manville
fity: Waukegan, Illinois
Date: Aug 2-Aug 3, 1985

Site Sampling Pump [lelta H Pump flowrate(SCEM) Total Vol ISP Lead TSP Lead Filter
Numter time Numter Average Start Stop (cu. m) (milligr) (milliar} (microgr. (microar. Number
(min) per cu.m)  per cu.m)

14 1395 21 4,2 56 56 2213.1 230.9 0.13 104.0 0.04970 51669332
2 % 1129 11 1.9 90 920 2878.6 68.8 0.18 23.0 0.05558 5166932
3 % 1433 4 2.1 81 81 3288.3 52.2 0.16 153.6 0.04257 516693
4 1270 1 3.2 a0 90 3238.1 41.4 0.14 12.5 0.0370% 5166930
S K 433 3 1.8 79 79 969.08 26 0.04 26.0 0.02063 9166926
6 1374 25 4.5 58 58 2257.6 74.8 0.11 32.8 0.03986 5166914
7 1344 19 3.9 o4 54 2056.0 132.2 0.18 64.0 0.07781 9166928
8 1329 20 4.1 57 57 2146.0 51 0.29 23.4 0.10717 . 2166927
9 1387 22 3.5 31 a9l 2003.9 74.8 0.1] 36,9 0.04491 9166935
10 % 1233 18 3.4 48 48 1676.6 33.7 0.07 19.5 0.02982 5166929

k indicates sites with generators

/"
%
I
i
|
}
l
i
|
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Amrbient air analysis
Jobr rimber: 27735-13
Client: Malhotra
Loc3tion: Johns Manville
City: Waukeqan, Illinois
Date! Aug 5-Augq 6, 1985

Sampling  Pump Delta H  Pump flowrate(SCFM) Total Vel ISP Lead TSP Lead Eilter
Site time Number Average Start  Stop {cu. m) (milliqr) (milligr) (microqr. {(microqgr. Number

(min) per cu.m)  per cu.m)
1 & 1379 21 4.2 96 36 2187.7 144 0.07 65.4 0.02285 5166930
2 & 1069 11 1.7 64 64 1938.2 78.6 0.09 40.0 0.03611 3166936
3 A 1400 4 2.3 87 87 3450.% 100.4 0.09 28.8 0.02028 5166937
4 4 1214 1 3.1 20 90 7095.3 66.4 0.09 3t.1 0.02261 5166939
Sk 1407 3 1.9 81 81 3228.6 121.6 0.16 37.4 0.04336 5166938
6 1411 25 4.6 59 59 2358.4 £5.5 0.07 35.8 0.02120 9166940
7 1393 19 4,1 56 56 2209.9 72.4 0.04 32.3 0.00904 5166934
8 1381 20 3.3 51 51 1995 6.3 0.11 27.7 0.04510 9166942
9 1381 2 3.4 50 50 1956.1 4,7 0.04 23.4 0.01022 5166943
10 & 1364 18 3.2 45 45 1738.8 54.60 0.04 30.8 0.0115 5166941

k indicates the sites with generators




APPENDIX C

METEOROLOGICAL DATA SUMMARY



——

Time
11:32
16:00
19:50

00:20

METEOROLOGICAL DATA
August 1 - 2, 1985

Johns Manville

Waukegan, IL
Barometric Ambient Wind
Pressure Temperature Speed
(Hg) (°F) (m/s)
28.80 80 7
28.81 68 5-6
28.82 67 <5
28.82 ' 55 <s

Wind

Direction

NNW

N

C-1



METEOROLOGICAL DATA
August 2 - 3, 1985

Johns Manville
Waukegan, IL

Barometric Ambient wind

Pressure Temperature Speed Wind
Time (Hg) (°F) (m/s) Direction
08:33 28.90 65 Calm —
11:33 28.88 72 3 Sw
15:45 28.84 72 3 WNW
18.58 28.79 65 Calm _
00:40 28.83 66 2 ESE

03:57 28.83 66 Calm —-




g

METEOROLOGICAL DATA
August 5 - 6, 1985

Johns Manville
Waukegan, IL

Barometric Ambient Wind

Pressure Temperature Speed
Time (Hg) (°F) (m/s)
19:46 28.58 80 5
04:15 28.59 81 5
07:45 28.62 85 3
13:30 28.62 82 3
18:40 28.58 80 5

Wind

Direction

SwW
Sw
Sw
NW

SE




APPENDIX D
USEPA RECOMMENDED SAMPLING AND ANALYSIS PROCEDURES



121:0101

ENVIRONMENTAL PROTECTION AGENCY REGULATIONS ON NATIONAL
PRIMARY AND SECONDARY AMBIENT AIR QUALITY STANDARDS

(40 CFR 50; 36 FR 22334, November 25, 1971; as amended by Code of Federal
Regulations, Volume 40, revised as of July 1, 1976; 41 FR 52686, December 1, 19‘&43 .
FR 46258, October 5, 1978; 44 FR 8220, February 8, 1979; 44 FR 3791.&Junq 29,
1979; 46 FR 44163, September 3, 1931:'47 FR 54899, December §6, l982,~48'ER 628,
January S, 1983; 48 FR 2529, January 20, 1533; Corrected by 48 FR 173585, Api_l 22,

1983)

SUBCNAPTER C—AIR PROGRAMS
PART 50—NATIONAL PRIMARY AND

SECONDARY AMBIENT AIR QUAL-
ITY STANDARDS

Autbority: Sec. 109, Clean Air Act, as
amended 42 U.S.C. 7409.

[Amended by 48 FR 628, January S, 1983

§ 50.1 Definitions.

(a) As used in this part, all terms not
defined herein shsll have the meaning
given them by the Act.

(b) “Act” means the Clean Air Act, as
amended (42 US.C. 1857-1857], as
amended by Pub. L. 91-604).

(¢) “Agency” means the Environ-
mental Protection Agency.

(d) “Administrator’” means the Ad-
ministrator of the Environmental Pro-
tection Agency.

(e) “Ambient alr” means that portion
of the atmosphere, external to buildings,
to which the general public has access.

{f) *“‘Reference method”” means a method
of sampling and analyzing the ambient air
for an air poliutant that is specified as a
reference method in an appendix to this part,
or a method that has been designated as a
reference method in accordance with Part 53
of this chapter: it does not include a method
for which a reference method designation
has been cancelled in accordance with §53.11
or 453.16 of this chapter.

(g) “Equivalent method” means a
method of sampling and analyzing the
ambient air for an air pollutant that has
been designated as an equivalent method
in accordance with Part 53 of this chapter:
it does not include a method for which an
equivalent method designation has been
cancelled in accordance with §53.11 or
§53.16 of this chapter.

(h) “Traceable" means that a local
standard has been compared and
certified either directly or via not more
than one intermediate standard. to a
gr-mary standard such as a National
Bureau of Standards Standard
Reference Material (NBS SRM), or a

8-3-83

USEPA/NBS-approvec Certified
Reference Material {CP.M).

[50.1 (h) added by 48 FR 2529, January
20, 1983]

§ 50.2 Scope.

(a) National primary and secondary
ambient air quality standards under sec-~
tion 109 of the Act are set forth in this

part.

(b) National primary ambient alr
quallty standards define levels of air
quality which the Admfnisirator judges
are necessary, with an adeguate :nargin
of safety, to protect the-public health.
National secondary ambient air quality
standards define levels of alr quality
which the Administrator- judges neces-
sary to protect the public welfare from
any known or anticipated advcrse effects
of a pollutant. Such standards are sub-
ject to revision, and additional primary
and secondary standards may be promul-
gated as the Administrator deers neces-
sary to protect the public hesith and
welfare.

(¢) The promulgation of national

primary and secondary ambilent air
quality standards shall not be corsid-
ered in any manner to allow signifi-
cant deterioration of existing air q.al-
ity in any portion of any State.

(d) The proposal. promulgation, or
revision of national primary and sec-
ondary ambient air quality standards
shall not prohibit any State from es-
tablishing ambient air quality stand-
ards for that State or any portion
thereof which are more stringent than
the national standards.

§30.3 Reference conditions.

All measurements of air quality art
corrected to a reference temperature
of 25° C. and to a reference pressure ot
760 millimeters of mercury (1,013.2
millibars).

§50.4 National primary ambient air qual-
ity standards for sulfur oxides (suifur
dioxide).

The national primary ambient air
quality standards for sulfur oxides

Published by THE BUREAU OF NATIONAL AFFAIRS INC., Washington,

n_1

measured as sulfur dioxide by the ref-
erence method described in Appendix
A to this part, or by an equivalent
method, are:

(a) 80 micrograms per cubic meter
(0.03 p.p.m.)—annual arithmetic mean.

(b) 365 micrograms per cubic meter
(0.14 p.p.m.)—Maximum 24-hour con-
centration not to be exceeded more
than once per year.

§50.5 National secondary ambient air
quality standards for sulfur oxides
(sulfur dioxide).

The national secondary ambient air
quality standard for sulfur oxide
measured as sulfur dioxide by tne ret-
erence method described in Appendix
A to this part, or by any equivalent
method is 1.300 micrograms per cubic
meter (0.5 p.p.m.) maximum 3-hour
concentration not to be exceeded more
than once per year.

§50.6 National primary ambient air gual-
ity standards for particulate matter.

The national primary ambient air
quality standards for particulate
matter, measured by the reference
method described in Appendix B to
this part, or by an equivalent method.
are:

(a) 75 micrograms per cubic meter—
annual geometric mean.

(b) 260 micrograms per cubic
meter—maximum 24-hour concentra-
tion not to be exceeded more than
once per year.

§ 50.7 National secondary ambient air
quality standards for particulate
matter. ’

The national secondary ambient air
quality standards for particulate
matter, measured by the reference
method described in Appendix B to
this part, or by an equivalent method,
are:

(a) 60 micrograms per cubic meter—
annual geometric mean, as a guide to

{Sec. 50.7(a)]}
0.C. 20037 17
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Appendix B—Reference Method for the
Determination of Suspended Particulate
Matter in the Atmosphere {High-Volume
Method)

[Appendix B revised by 47 FR 54899,
December 6, 1982}

1.0 Applicability.

1.1 This method provides &« measurement
of the mass concentration of total suspended
particulate matter (TSP) in ambient air for
determining compliance wita the primary and
secoudary national ambient air quality
standards for particulate matter as specified
in § 50.6 and § 50.7 of this chapter. The
measurement process is nondestructive. and
the size of the sample collected is usually
adequate for subsequent chemical anaiysis.
Quality assurance procedures and guidance
are provided in Part 58. Appendixes A and B.
of this chapter and in References 1 and 2.

20 Principle.

2.1 An air sampler. properly located at the
ineasurement site, draws a measured
quartity of ambient air into a covered
housing and through a filter during a 24-hr
{numinal) sampling period. The sampler flow
rate und the geometry of the shelter favor the
coilection of particles up to 25-50 pm
{aerodynamic diameter). depending on wind
speed and direction.(3) The filters used are
specified to have a minimum collection
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efficiency of 99 percent for 0.3 pm (DOP)
particles (see Section 7.1.4).

2.2 The filter is weighed {after moisture
equilibration) before and after use to
determine the net weight {mass) gain. The
total volume of air sampled. corrected to EPA
standard conditions (25° C, 760 mm Hg (101
kPa)), is determined from the measured flow
rate and the sampling time. The
cancentration of total suspended particulate
matter in the ambient air is computed as the
mass of collected particles divided by the
volume of air sampled, corrected to standard
conditions, and is expressed in micrograms
per standard cubic meter (ug/std m?. For
samples collected at temperatures and
pressures significantly different than
standard conditions, these corrected
concentrations may differ substantially from
actual concentrations {micrograms per actual
cubic meter), particularly at high elevations.
The actual particulate matter concentration
can be calculated from the carrected
concentration using the actual temperature
and pressure during the sampling period.

3.0 Range.

3.1 The approximate concentration range
of the method is 2 to 750 pg/std m>. The
upper limit is determined by the point at
which the sampler can no longer maintuin the
specified flow rate due to the increased
pressure drop of the loaded filter. This point
is affected by particle size distribution,
moisture content of the collected particles,
and variability from filter to filter, among
other things. The lower limit is determined hy
the sensitivity =f the balance {see Section
7.10) and by inherent sources of error {see
Section 6).

3.2 Al wind speeds betwecn 1.3 and 4.5
m/sec (3 and 10 mph), the high-volume air
sampler has been found to collect particles
up to 25 to 50 pm. dependirg on wind speed
and direction.{3) For the filter specified in
Section 7.1. there is effectively no lower limit
on the particle size collected.

4.0 Precision.

4.1 Based upon collaborative testing, the
relative standard deviation {coefficient of
variation) for single analyst precision
(repeatability) of the method is 3.0 percent.
The corresponding vaiue for interlaboratory
precision (reproduc:bility) is 3.7 percent.(¢)

50 Accuracy. :

5.1 The absolute accuracy of the methud
is undefined because of the complex nuture
of atmospheric particulate matter and the
difficuity in determining the “true™
particuiate matter concentration. This
method provides a measure of particulate
matter concentration suitabie for the purpose
spectfied under Saction 1.0. Applicabulity.

6.0 Inherent Sources of E-ror.

6.1 Airflow variction. The weight of
mateiial collected on the filter represents the
{integrated) sum of the product of the
instantaneots flow rate times the

[Appendix B}
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instantaneous particle concentration.
Therefore, dividing this weight by the
average flow rate over the sampling period
yields the true particulate matter
concentration only when the flow rate is
constant over the period. The error resulting
from a nonconstant flow rate depends on the
magnitude of the instantaneous changes in
the flow rate and in the particulate matter
concentration. Normally, such errors are not
large. but they can be greatly reduced by
equipping the sampler with an automatic flow
controlling mechanism that maintains
constant flow during the sampling period.
Use of a contant flow controller is
recommended.*

8.2 Air volume measurement. If the flow
rate changes substantially or nonuniformly
during the sampling period, appreciable error
in the estimated air volume may result from
uging the average of the presampling and
postsampling flow rates. Greater air volume
measurement accuracy may be achieved by
(1) equipping the sampler with a flow
controlling mechanism that maintains
constant air flow during the sampling
period,* (2) using a calibrated, continuous
flow rate recording device to record the
actual flow rate during the samping period
and integrating the flow rate over the period.
or (3) any other means that will accurately
measure the total air volume sampled during
the sampling period. Use of a continuous flow
recorder is recommended, particularly if the
sampler is not equipped with a constant flow
controller.

6.3 Loss of volatiles. Volatile particles
collected on the filter may be lost during
subsequent sampling or during shipment and/
or storage of the filter prior to the
postsampling weighing.(5} Although such
losses are largely unavoidable, the filter
should be reweighed as soon after sampling
as practical.

63 Artifact particulate matter. Artifact
particulate matter can be formed on the
surface of alkaline glass fiber filters by
oxidation of acid gases in the sample air,
resulting in a higher than true TSP
determination.{8 7) This effect usually occurs
early in the sample period and is a function
of the filter pH and the presence of acid
gases. It is generally believed to account for
only a small percentage of the filter weight
gain. but the effect may become more
significant where relatively small particulate
weights are collected.

6.5 Humidity. Glass fiber filters are
comparatively insensitive to changes in

*At elevated altitudes. the effectiveness of
automatic flow controllers may be reduced because
of a reduction in the maximum sampler flow.
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relative humidity, but collected particulate
matter can be hygroscopic.(§) The moisture *
conditioning procedure minimizes but may
not curnpletely eliminate error due to
moisture.

6.6 Filter handling. Careful handling of
the filter between the presampling and
postsampling weighings is necessary to avoid
errors due to loss of fibers or particles from
the filter. A filter paper cartridge or cassette
used to protect the filter can minimize
handling errors. {See Reference 2, Section 2).

6.7 Nonsampled particulate matter.
Particulate matter may be deposited on the
filter by wind during periods when the
sampler is inoperative. {9) It is recommended
that errors from this source be minimized by
an automatic mechanical device that keeps
the filter covered during nonsampling
periods, or by timely installation and
retrieval of filters to minimize the
nonsampling periods prior to and following
operation.

6.8 Timing errors. Samplers are normally
controlled by clock timers set to start and
stop the sampler at midnight. Errors in the
nominal 1,440-min sampling period may result
from a power interruption during the
sampling period or from a discrepancy
between the start or stop time recorded on
the filter information record and the actual
start or stop time of the sampler. Such
discrepancies may be caused by (1) poor
resolution of the timer set-points, (2) timer
error due to power interruption, {3) missetting
of the timer, or (4) timer malfunction. In
general, digital electronic timers have much
better set-point resolution than mechanical
timers, but require a battery backup system
to maintain continuity of operation after a
power interruption. A continuous flow
recorder or elapsed time meter provides an
indication of the sampler run-time, as well as
indication of any power interruption during
the sampling period and is therefore
recommended.

8.8 Recirculation of sampler exhaust.
Under stagnant wind conditions, sampler
exhaust air can be resampled. This effect
does not appear to affect the TSP
measurement substantially. but may result in
increased carbon and copper in the collected
sample. (10) This problem can be reduced by
ducting the exhaust air well away, preferably
downwind, from the sampler.

7.0 Apparatus.

{See References 1 and 2 for qualily
assurance information.)

Note.—Samplers purchased prior to the
effective date of this amendment are not
subject to specifications preceded by (¥).

7.1 Filter. (Filters supplied by the
Environmental Protection Agency can be
assumed to meet the following criteria.

0-3

Additional specifications are required if the
sample is to be analyzed chemically.)

711 Size:20.3+02X 254+ 02cm
(nominal 8 X 10 in).

7.1.2 Nominal exposed area: 408.5 cm? (63
3.

7.1.3. Material: Glass fiber or other
relatively inert, nonhygroscopic material. (8)

7.1.4 Collection efficiency: 93 percent
minimum as measured by the DOP test
(ASTM-2986) for particles of 0.3 um
diameter.

71.5 Recommended pressure drop range:
42-54 mm Hg (5.8-7.2 kPa} at a flow rate of
1.5 std m3/min through the nominal exposed
area.

716 pH:6to10. (11)

7.1.7 Integrity: 2.4 mg maximum weight
loss. (12)

7.1.8 Pinholes: None.

7.1.9 Tear strength: 500 g minimum for 20
mm wide strip cut from filter in weakest
dimension. {See ASTM Test D3828-60).

7.1.10 Brittleness: No cracks or material
separations after single lengthwise crease.

7.2 Sampler. The air sampler shall
provide means for drawing the air sample.
via reduced pressure, through the filter at a
uniform face velocity.

7.21 The sampler shall have suitable
means to:

a. Hold and seal the filter to the sampler
housing.

b. Allow the filter to be changed
conveniently.

c. Preclude leaks that would cause error in
the measurement of the air volume passing
through the filter.

d. (T) Manually adjust the flow rate to
accommodale variations in filter pressure
drop and site line voltage and altitude. The
adjustment may be accomplished by an
automatic flow controller or by a manual
flow adjustment device. Any manual
adjustment device must be designed with
positive detents or other means to avoid
unintentional changes in the setting.

7.2.2 Minimum sample flow rate. heavily
loaded filter: 1.1 m*/min (39 ft3/min)."*

7.2.3 Maximum sample flow rate. clean
filter: 1.7 m?*/min (60 {t*/min)."*

7.24 Blower Motor: The motor must be
capable of continuous operation for 24-hr
periods.

7.3 Sampler shelter.

{t) See note at beginning of Section 7.

' These specificalions are in actual air volume
units: to convert to EPA standard air volume units,
multiply the specifications by (P./P,.,)(298/T! where
P, and T are the barometric pressure in mm Hg [or
kPa) and the temperature in K at the sampler. and
P..s is 760 mm Hg (or 101 kPa).

[(Appendix B}
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731 The sampler shelter shall:

a. Maintain the filter in a horizontal
position at least 1 m above the sampler
supporting surface so that sample air is
drawn downward through the filter.

b. Be rectangular in shape with a gabled
roof, similar to the design shown in Figure 1.

c. Cover and protect the filter and sampler
from precipitation and other weather.

d. Discharge exhaust air at least 40 cm from
the sample air inlet.

e. Be designed to minimize the collection of
dust from the supporting surface by
incorporating a baffle between the exhaust
outlet and the supporting surface.

7.3.2 The sampler cover or roof shall
overhang the sampler housing somewhat, as
shown in Figure 1, and shall be mounted so
as to form an air inlet gap between the cover
and the sampler housing walls. *This
sample air inlet should be approximately
uniform on all sides of the sampler. 'The
area of the sample air inlet must be sized to
provide an effective particle capture air
velocity of between 20 and 35 cm/sec at the
recommended operational flow rate. The
capture velocity is the sample air flow rate
divided by the inlet area measured in a
horizonta) plane at the lower edge of the
cover. 'ldeally, the inlet area and
operational flow rate should be selected to
obtain a capture air velocity of 25 +2 cm/sec.

7.4 Flow rate measurement devices.

7.4.1 The sampler shall incorporate a flow
rate measurement device capable of
indicating the total sampler flow rate. Two
common types of flow indicators cavered in
the calibration procedure are (1) an electronic
mass flowmeter and (2) an orifice or orifices
located in the sample air stream together
with a suitable pressure indicator such as a
manometer, or aneroid pressure gauge. A
pressure recorder may be used with an orifice
to provide a continuous record of the flow.
Other types of flow indicators {including
rotameters) having comparable precision and
accuracy are also acceptable.

74.2 ' The flow rate measurement device
must be capable of being calibrated and read
in units corresponding to a flow rate which is
readable to the nearest 06.02 std m3/ min over
the range 1.0 to 1.8 std m¥/ min.

7.5 Thermometer, to indicate the
approximate air temperature at the flow rate
measurement orifice. when temperature
corrections are used.

7.31 Range: —40° to =350° C (223-323 K).

7.5.2 Resolution: 2° C (2 K).

7.8 Barometer, to indicate barometric
pressure at the flow rate measurement
orifice, when pressure corrections are used.

7.6.1 Range: 500 to 800 mm Hg (66-106
kPa).

7.8.2 Resolution: +5 mm Hg (0.67 kPa).

7.7 Timing/coatrol device.

(t) See note st beginning of Section 7.

** These specificatiuny are in actual air volume
units; to convert to EPA standurd sir volume units,
muitiply the spec:fications by (P,/P..}(298/T) where
P, and T are the barometric pressure in mm Hg (or
kPa) and the temperature in K at the samptler, and
P.u is 760 mm Hg lor 101 kPa).

7.71 The timing device must be capable
of starting and stopping the sampler to obtain
an elapsed rua-time of 2¢ hr *1 hr (1.440 60
min).

7.7.2 Accuracy of time setting: +30 min,
or better. (See Section 6.8).

7.8 Flow rate transfer standard, traceable
to a primary standard. {See Seclion 9.2).

7.8.1 Approximate range: 1.0 to 1.8 m3¥
min.

7.8.2 Resolution: 0.02 m*/ min.

7.8.3 Reproducibility: +2 percent (2 times
coefficient of variation) over normal ranges
of ambient temperature and pressure for the
stated flow rate range. (See Reference 2,
Section 2.)

7.8.4 Maximum pressure drop at 1.7 std
m3/min; 50 cm H,O (5 kPa).

7.8.5 The flow rate transfer standard must
coanect without leaks to the inlet of the
sampler and measure the flow rate of the
total air sample.

7.8.8 The flow rate transfer standard must
include a means to vary the sampler flow rate
over the range of 1.0 to 1.8 m*/min (35-64 ft3/
min) by introducing various levels of flow
resistance between the sampler and the
transfer standard inlet.

7.8.7 The Conventional type of flow
transfer standard consists of: An orifice unit
with adapter that connects to the inlet of the
sampler, a manometer or other device to
measure orifice pressure drop, a means to
vary the flow through the sampler unit, a
thermometer to measure the ambient
temperature, and a barometer to measure
ambient pressure. Two such devices are
shown in Figures 2a and 2b. Figure 2a shows
multiple fixed resistance plates, which
necessitate disassembly of the unit each time
the flow resistance is changed. A preferable
design, illustrated in Figure 2b, has a variable
flow restriction that can be adjusted
externally without disassembly of the unit.
Use of conventional, orifice-type transfer
standard is assumed in the calibration
procedure (Section 9). However, the use of
other types of transfer standards meeting the
above specifications, such as the one shown
in Figure 2c. may be approved; see the note
following Section 9.1.

7.9 Filter conditioning environment

. 791 Controlled temperature: between 15°
and 30° C with less than = 3° C variation
during equilibration period.

[Corrected by 48 FR 17355, April 22,

1983]

7.9.2 Controfled humidity: Less than 50
percent relative humidity. constant within =5
percent.

7.10 Analytical balance.

7.10.1 Sensitivity: 0.1 mg.

7.10.2 Weighing chamber designed to
accept an unfolded 20.3 x 25.4 cm {8 x 10 in)
filter.

Environment Reporter

7.11  Area light source, similar to X-ray
film viewer, to backlight filters for visual
inspection.

712 Numbering device. capable of
printing identification numbers on the filters
before they are placed in the filter
conditioning environment, if not numbered by
the supplier.

8.0 Procedure.

(See References 1 and 2 for quality
assurance information.)

8.1 Number each filter. if not already
numbered. near its edge with a unique
identification number.

8.2 Backlight each filter and inspect for
pinholes, particles, and other imperfections;
filters with visible imperfections must not be
used.

8.3 Equilibrate each filler in the
conditioning environment for at least 24-hr.

8.4 Following equilibration, weigh each
filter to the nearest milligram and record this
tare weight (W) with the filter identification
number.

8.5 Do not bend or fold the filter before
collection of the sample.

8.6 Open the shelter and install a
numbered, preweighted filter in the sampler,
following the sampler manufacturer's
instructions. During inclement weather.
precautions must be taken while changing
filters to prevent damage to the clean fiiter
and loss of sample from or damage to the
exposed filter. Filter cassettes that can be
loaded and unloaded in the laboratory
may be used to minimize this problem
(See Section 6.6).

{Corrected by 48 FR 17355, April 22,
1983}

8.7 Close the shelter and run the sampler
for at least 5 min to establish run-temperature
conditions,

8.8 Record the flow indicator reading and,
if needed. the barometric pressure (P ;) and
the ambient temperature (T ,) see NOTE
following step 8.12). Stup the sampler.
Determine the sampler flow rate (see Section
10 1}: if it is outside the acceptable range (1.1
to 1.7 m?/ min [39-60 {13/ min|). use a different
filter, or adjust the sampler flow rate.
\Vurning: Substantial flow adjustments may
<ffect the calibration of the orifice-type flow
indicators and may nacessitate recalibration.

89 Record the sampler identification
information (filter number, site location or
identification number. sample date. and
starting time).

810 Set the timer to start and stop
1he sumpler such that the sampler runs 24-
hrs. from midnight to midaight (locul titre).

(Corrected by 48 FR 17355, April 22,
1983}
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811 As soon as practical following the
sampling period. run the sampler for at least 5
min to again establish run-temperature
conditions.

8.12 Record the flow indicator reading
and, if needed, the barometric Pressure (P}
and the ambient temperature (T s}.

Nete.—No onsite pressure or temperature
measurements are necessary if the sampler
flow indicator does not require pressure or
temperature correclions (e.g.. a mass
flowmeter)-or if average barometric pressurs
and seasonal average temperature for the site
are incorporated into the sampler calibration
(see step 9.3.9). Por individual pressure and
temperature corrections, the ambient
pressure and temperature can be obtained by
onsite measurements or from a nearby
weather station. Barometric pressure
readings obtained from airports must be
station pressure, not corrected to sea level,
and may need to be corrected for differences
in elevation between the sampler site and the
airport. For samplers having flow recorders
but not constant flow controllers, the average
temperature and pressure at the site during
the sampling period should be estimated from
weather bureau or other availabie data.

8.13 Stop the sampler and carefully
remove the filter, following the sampler
manufacturer's instructions. Touch only the
outer edges of the filter. See the precautions
in step 8.8.

8.14 Fold the filter in half lengthwise so
that only surfaces with collected particulate
matter are in contact and place it in the filter
holder (glassine envelope or manila folder).

8.15 Record the ending time or elapsed
time on the filter information record, either
from the stop set-point time, from an elapsed
time indicator, or from a continuous flow
record. The sample period must be 1,440 £ 60
min. for a valid sample,

8168 Record on the filter informatior
record any other factors, such as
meteorological conditions, construction
activity, fires ar dust storms, etc., that might
be pertinent to the measurement. If the
sample is known to be defective, void it at
this time.

8.17 Equilibrate the exposed filter in tne
conditioning environment for at least 24-hrs.

8.18 Immediately after equilibration,
reweigh the filter to the nearest milligram and
record the gross weight with the filter
identification number. See Section 10 for TSP
concentration calculations.

" 9.0 Calibration.

9.1 Calibration of the high volume
sampler’s flow indicating or control device is
necessary to establish traceability of the field
measurement 10 a primary standard via a
flow rate transfer standard. Figure 3a
illustrates the certification of the flow rate
transfer standard and Figure 3b illustrates its
use in calibrating a sampler flow indicator.
Determination of the corrected flow rate from
the sampler flow indicator, illustrated in
Figure 3c, is addressed in Section 10.1
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Note.—~The following calibration procedure
applies to & conventional orifice-type flow
transfer standard and an orifice-type flow
indicator in the sampler (the mast common
types). For samplers using a pressure
recorder having a square-root scale, 3 other
acceptable calibration procedures are
provided in Reference 12. Other types of
transfer standards may be used if the
manufacturer or user provides an
appropriately modified calibration procedure
that has been approved by EPA under
Section 2.8 of Appendix C to Part 58 of this
chapfer.

9.2 Certification of the flow rate transfer
standard.

8.21 FEguipment required: Positive
displacement standard volume meter
traceable to the National Bureau of
Standards (such as a Rocts meter or
equivalent), stop-watch, manometer.
thermomeler, and barometer.

9.2.2 Connect the flow rate transfer
standard to the inlet of the standard volume
meter. Connect the manometer to measure
the pressure at the inlet of the standard
volume meter. Connect the orifice manometer
to the pressure tap on the transfer standard.
Connect a high-volume air pump (such as a
high-volume sampler blower) to the outlet
side of the standard volume meter. See Figure
3a.

9.23 Check for leaks by temporarily
clamping both manometer lines (to avoid
fluid loss) and blocking the orifice with a
large-diameter rubber stopper, wide
cellophane tape, or other suitable means.
Start the high-volume air pump and note any
change in the standard volume meter reading.
The reading should remain constant. If the
reading changes, locate any leaks by listening
for a whistling sound and/or retightening all
connections, making sure that all gaskets are
properly installed.

8.24 After satisfactorily completing the
leak check as described above, unclamp both
manometer lines and zero both manometers.

9.2.5 Achieve the appropriate flow rate
through the system, either by means of the
variable flow resistence in the transfer
standard or by varying the voltage to the air
pump. (Use of resistance plates as shown in
Figure 1a is discouraged because the above
leak check must be repeated each time a new
resistance plate is installed.} At least five
different bul constant flow rates, even
distributed, with at least three in the
specified flow rate interval {1.1 to 1.7 m*/ min
[39-60 ft %/min)), are required.

9.26 Measure and record the certification
data on a form similar to the one illustrated
in Figure 4 according to the following steps.

9.27 Observe the barometric pressure
and record as P, {item 8 in Figure 4.

9.2.8 Read the ambient temperature in the
vicinity of the standard volume meter and
record it as T, (item 9 in Figure 4).
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9.2.9 Start the blower motor, adjust the
flow, and allow the system to run for at least
1 min for a constant motor speed ta be
attained.

9.2.10 Observe the standard volume meter
reading and simultaneously starta
stopwatch. Record the initial meter reading
(Vi) in column 1 of Figure 4.

9.211 Maintain this constant flow rate
until at least 3 m? of air have passed thiough
the standard volume meter. Record the
standard volume meter inlet pressure
manometer reading as AP (column § in Figure
4), and the orifice manometer reading as AH
{column 7 in Figure 4}. Be sure to indicate the
correct units of measurement.

9.2.12 After at least 3 m?of air have
passed through the system, chserve the
standard volume meter reading while
simultaneously stopping the stopwatch.
Record the final meter reading (V) in column
2 and the elapsed time (t) in column 3 of
Figure 4.

9.213 Calculate the volume measured by
the standard volume meter at meter
conditions of temperature and pressures as
Vi =V—V,. Record in column 4 of Figure 4.

9.214 Correct this volume to standard
volume (std m?) as follows:

P,-AP Taa

vlld =vm Pud T|

where:

Vaa=standard volume, std m>

Va=actual volume measured by the standard
volume meter;

Pi=barometric pressure during calibration.
mm Hg or kPa;

AP=differential pressure at inlet to volume
meter, mm Hg or kPa:

P,.s=760 mm Hg or 101 kPa;

T.“= 298 K;

Ti=ambient temperature during calibration,

Calcuiate the standard flow rate (std m>/min)
as follows:

- vsld
Qu=—1=

where:

Que=standard volumetric flow rate, std m?/
min

t=elapsed time, minutes.

Regord Q,.4 to the nearest 0.01 std mY/min
in column 8 of Figure 4.

9.2.15 Repeat steps 9.2.9 through 9.2.14 for
at least four additional constant flow rates.
evenly spaced over the approximate range of
1.0 to 1.8 std m?*/min (35-84 ft%/min).

9.2.16 For each flow, compute

VAH (P,/Pog](298/T])

{column 7a of Figure 4) and plot these value
against Q.4 a3 shown in Figure 3a. Be sure to
use consistent units (mm Hg or kPa) for

{Appendix B)
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barometric pressure. Draw the orifice transfer
standard certification curve or calculate the
linear least squares slope (m) and intercept
(b) of the certification curve:

V3H (P./P,.4)(298]T1)

=mQ,a +b. See Figures 3 and 4. A
certification graph should be readable to 0.02
std m¥% min.

9.2.17 Recalibrate the transfer standard
annually or as required by applicable quality
control procedures. (See Reference 2.}

9.3 Calibration of sampler flow indicator,

Note.—For samplers equipped with a flow
controlling device, the flow controller must
be disabled to allow flow changes during
calibration of the sampler’s flow indicator, or
the alternate calibration of the flow controller
given in 9.4 may be used. For samplers using
an orifice-type flow indicator downstream of
the motor. do not vary the flow rate by
adjusting the voltage or power supplied to the
sampler.

9.3.1 A form similar to the one illustrated
in Figure 5 should be used to record the
calibration data.

. 93.2 Connect the transfer standard to the
inlet of the sampler. Connect the orifice
manometer to the orifice pressure tap. as
illustrated in Figure 3b. Make sure there are
no leaks between the orifice unit and the
sampler. .

9.3.3 . Operate the sampler for at least 5
minutes to establish thermal equilibrium prior
to the calibration. .

9.3.4 Measure and record the ambient
temperature, Tz, and the barometric pressure.
P:, during calibration.

9.3.5 Adjust the variable resistance or, if
applicable. insert the appropriate resistance
plate (or no plate) to achieve the desired flow
rate.

9.3.6 Let the sampler run for at least 2 min
to re-establish the run-temperature
conditions. Read and record the pressure
drop across the orifice (AH) and the sampler

flow rate indication (1) in the appropriate
columns of Figure S. .

837 Calculate VAH(P,/P,..)(296/T,) and
determine the flow rate at standard
conditions {Q,] either graphically from the
certification curve or by calculating Q,,4 from
the least square slope and intercept of the
transfer standard’s transposed certification
curve: Qu=1/m VAH(P,/P,.4){298/T,]—b.
Record the value of Q.. on Figure 5.
[Corrected by 48 FR 17355, April 22,
1983)

9.3.8 Repeat steps 9.3.5, 9.3.6, and 9.3.7 for
several additional flow rates distributed over
a range that includes 1.1 to 1.7 std m3/min.

9.3.9 Determine the calibration curve by
plotting values of the appropriate expression
involving 1, selected from Table 1, against
Qua- The choice of expression from Table 1
depends on the flow rate measurement
device used (see Section 7.4.1) and also on
whether the calibration curve is to
incorporate geographic average barometric
pressure.(P,) and seasonal average
temperature (T,} for the site to approximate
actual pressure and temperature. Where P,
and T, can be determined for a site for a
seasonal period such that the actual
barometric pressure and temperature at the
site do not vary by more than +60 mm Hg (8
kPa) from P, or +15° C from T,, respectively,
then using P, and T, avoids the need for
subsequent pressure and temperature
calculation when the sampler is used. The
geographic average barometric pressure (P,)
may be estimated from an altitude-pressure
table or by making an (approximate)
elevation correction of —26 mm Hg (—3.46
kPa) for each 305 m {1.000 ft) above sea level
(760 mm Hg or 101 kPa). The seasonal
average temperature (T,) may be estimated
from weather station or other records. Be
sure to use consistent units (mm Hg or kPa)
for barometric pressure.

[Corrected by 48 FR 17355, April 22,
1983]

9.3.10 Draw the sampler calibration curve

or calculate the linear least squares slope

Environment Reporter

{m). intercept (b), and correlation coefficient
of the calibration curve: [Expression from
Table 1)= mQ,., +b. See Figures 3 and 5.
Calibration curves should be readable to 0.02
std m* min.

9.3.11 For a sampler equipped with a flow
controller, the flow controlling mechanism
should be re-enabled and set to a flow near
the lower flow limit to allow maximum
control range. The sample flow rate should be
verified at this time with a clean filter
installed. Then add two or more filters to the
sampler to see if the flow controller
maintains a constant flow: this is particularly
important at high altitudes where the range of
the flow controller may be reduced.

9.4 Alternate calibration of flow-
controlled samplers. A flow-controlled
sampler may be calibrated sclely at its
controlled flow rate, provided that previous
operating history of the sampler
demonstrates that the flow rate is stable and
reliable. In this case, the flow indicator may
remain uncalibrated but should be used to
indicate any relative change between initial
and final flows. and the sampler should be
recalibrated more often to minimize potential
loss of samples because of controller
malfunction.

9.4.1 Set the flow controller for a fluw
near the lower limit of the flow range to
allow maximum control range.

9.4.2 Install a clean filter in the sampler
and carry out steps 9.3.2, 9.3.3, 9.3.4, 8.3.8, and
8.3.7.

9.4.3 Following calibration, add one or
two additional clean filters to the sampler,
reconnect the transfer standard, and operate
the sampler to verify that the controller
maintains the same calibrated flow rate; this
is particularly important at high altitudes
where the flow control range may be
ceduced.
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TABLE 1. EXPRESSIONS FOR PLOTTING
SAMPLER CALIBRATION CURVES

Expression
Type of samgpler For sctual pressure For incorporation of
flow rate messuring and temperature geographic sverage pressure and
device corrections seasonal sverage temperature

Mass flowmeter

1 . I
Orifice and $/essure R \/208 LRYAS
indicsor V)5 V&)
Rotameter, or orifice and I / ) 5 298 l / 2\
pressure recorder having I (";:"d" (‘1'.;") 1 (’E")(?;)

square root scale®

*This scale is recognizable by its nonuniform divisions and is the most commonly
available for high-volume samplers,

TABLE 2. EXPRESSIONS FOR DETERMINING FLOW RATE
DURING SAMPLER OPERATION

Expression
For use when geographic
aversge pressure and seasonsl

Type of sampler For sctusl pressurs average tampersture have
flow rate measuring snd tsmpersture been incorporated into
device corrections the sampler calibration

Mass flowmeter ) § I

Orifice and pressure Py \f208
indicator 1(—',“ (—73 ) vT

Rotametar, or orifice and Py\ 298
pressure recorder having I 5 —T; I

P
square root scale® o

*This scale is recognizable by its nonuniform divisions and is the most commonly
available for high-volume samplers.

[Appendix B)
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© 0 Caiculetions of TSP Curcertration.
Oetermine the average sampier flow
- faning the sumpling period according to
© % 110r10.1.2 below.
t1 1 Fora sampler without a continuous
« recorder. determine the appropriate
~=o~300n {0 be used from Table 2
- asponding to the one from Table 1 used in
2419 Using this appropricte expression.
ranne Q. q for the initial llow rate from
- sampizre calibration curve. either
oriteily o7 from the transposed regressiun
_.obon

i \ppropriate expression from Table 2§ —bj}

- ~ularly, determine Quq from the final flow
g, and calculate the average flow Q.
: ore-half the sum of the initial and final
swocates.

10.1.2 For a sampler with a continuous

" -w recorder. determine the average flow

-e device reading. L. for the periad.

-=termine the appropriate expression from

“able 2 corresponding ta the-one from Table

i .sed in step 9.3.9. Then using this

= \pression and the average flow rate reading.

~rtermine Qugq from the sampler calibration

- rve. either graphically ot from the

-ansposed regression equation:

Tt T

41 ; | Appropriate expression from Table 2]-b}

(f the trace shows substantial flow change
2 .ring the sampling period. greater accuracy
~av be achieved by dividing the sampling
~+riod into intervals and calculating an
. verage reading before determining Q,..
10.2 Caiculate the total uir volume
sampled as:
\ _’Qstd Xt
v morer
v =total air volume sampled. in standard
volume units, std m¥/;

Q.e=average standard flow rate. std m*/min:

t =sampling time. min.
‘Corrected by 48 FR 17355, Apnl 22,
1983}

10.3 Calculate and report the particulate
~atter concentration as:

p=(\r\',-w.lx 10°

TS V

s here:

TSP = mass concentration of total suspended
particulate matter. ug/std m*

W, =initial weight of ciean filter. g:

W, =final weight of exposed filter. g:

V =aic volume sampled. converted to
standard conditions, std m*,

0% =counversion of g to pg.

104 1f desired. the actual particulate
matrer concentration (see Section 2.2} can be
calculated as follows:

(TSP}, = TSP (P3/P,4)(298/Ta)

where:

(TSP}, =actual concentration at field
conditions, ug/m?*;

TSP =concentration at standard conditions,
pg/std m>;

P,=average baromelric pressure during
sampling period. mm Hg;

P... =760 mn Hg {or 101 kPa);

T.=average ambient temperature during
sampling period. K.

11.0 References.

1. Quality Assurance Handbook fur Air
Poltution Measurement Sysiems. Volume [,
Principles. EPA-600/8-76-003. U.S.
Environmental Protection Agency, Research
Triangle Park. North Carolina 27711, 1976.

2. Quality Assurance Handbook for Air
Pollution Mcasurement Systems, Volume Il
Ambient Air Specific Methods. EPA-600/4-
77-027a. U.S. Environmental Protection
Agency, Research Triangle Park. North
Carolina 27711, 1977.

3. Wedding. ]. B. A. R. McFarland. and J.
E. Cernak. Large Pacticie Collection

Characteristics of Ambient Aerosol Samplers.

Environ. Sci. Technol. 17:387-390, 1977.

4. McKee. H. C., et al. Collaborative
Testing of Methods to Measure Air
Pollutants, I. The High-Volume Method for
Suspended Pacticulate Matter. ]. Air Poll.
Cont. Assoc., 22 (342), 1972,

5. Clement. R. E., and F. W. Karasek.
Sample Composition Changes in Sampling
and Analysis of Organic Compounds in
Aerosols. The Intern. J. Environ. Anal. Chem..
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6. Lee. R. E. Jr., and ]. Wagman. A
Sampling Anomaly in the Determination of

Atmnospheric Sulfuric Concentration. Am. Ind.

Hygiene Assoc. J., 27:266, 1966.

7. Appel. B. R, et al. Interference Effects in
Sampling Particulate Nitrate in Ambient Air.
Atmospheric Environment, 13:319, 1979.

8. Tierney, G. P., and W. D. Conner.
Hygroscopic Effects on Weight
Determinations of Particulates Collected on
Glass-Fiber Filters. Am. Ind. Hygiene Assoc.
{.. 28:363. 1967.
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Volume Sampling Effect of Windborne
Particulate Matter Deposited During Idle
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10. Patterson. R. K. Aerosol Contamination
from tigh-Volume Sampler Exhaust. J. Air
Poll. Cunt. Assoc., Vol. 30 (169). 1980.

11. EPA Test Procedures for Determining
pH and Integrity of High-Volume Air Filters.
QAD/M-80.01, Available from the Methods
Standurdization Branch. Quality Assurance
Division. Environmental Monitoring Systems
Laboratory (MD-77). U.S. Environmental
Protection Agency. Research Triangle Park,
North Caralina 27711. 1980.

12. Smith. F., P. S. Wohlschlegel. R. S. C.
Rogers. and D. |. Mulligan. Investigation of
Flow Rate Calibration Procedures Associated
with the High-Volume Method for
Determination of Suspended Particulates.
EPA-600/4-78-047. U.S. Environmental
Protection Agency. Research Triangle Park,
North Carolina. June 1978.

U

Figurs 1. Highwvolume sampler in sheiter.
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Triangle Park, North Carolins 27711).

(References 14 and

2529, January 20, 1983]

14. A Procedure for Establishing Traceability
of Gas Mixtures to Certain National
Bureau of Standards Standard Reference
Materials. EPA-600/7-81-010, Joint
publication by NBS and EPA. Avaiiable

Laboratory, Research

15 added by 48 FR 19861,

Agency, Environmental Monitoring
Systems I.ahoratory (MD-77), Research
Triangle Park, North Carolina 27711, May

15. Quality Assurance Handbook for Air

Pollution Measurement Systems, Volume

Il. Ambient Air Specific Methods. The
U.S. Environmental Protection Agency,
Environmental Monitoring Systems
Laboratory, Research Triangle Park,
North Carolina 27711, Publication No.

lv.

from the U.S. Environmental Protection EAP-600/4-77-027a.
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AFPeENDIX G-—-REFERENCE METHOD FCR THI
DETERMINATION OF LEAD IN SUSPENDED PaR-
TICULATE MATTER COLLECTED FROM AMmBI-
ENT AR

1. Principle and applicability.

1.1 Ambient air suspended particulate
matter is collected on a glass-fiber filter for
24 hours using a high volume air sampler.

3-25-83

The analysis of the 24-hour samples may be
performed for either individual samples or
composites of the samples collected over a
calendar month or quarter, grovided that
the compositing procedure has been approved
in accordance with section 2.8 of Appendix C
to Part 58 of this chapter — Modifications
of methods by users (Guidance or as-
sistance in requesting approval under Section

2.8 can be obtained from the address given in
section 2.7 of Appendix C to Part 58 of this
chapter.)

{Section 1.1 amended by 46 FR 44163.
Septemnber 3, 1981}

1.2 Lead in the particulate matter is sclu-
bilized by extraction with nitric 1cd
(HNQ,), facilitated by heat or by a mixture

{Appendix G}
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of HNO, and hydrochlaoric acid (HCl) facili-
tated by ultrasonication.

1.3 The lead content of the sample is
analyzed by atomic absorption spectrometry
using an air-acetylene flame, the 283.3 or
217.0 nm lead absorption line, and the opti-
mum instrumental conditions recommended
by the manufacturer.

1.4 The ultrasonication extraction with
HNO,/HCl1 will extract metals other than
lead from ambient particulate matter.

2. Range, sensitivity, and lower detectable
limit. The values given below are typical of
the methods capabilities. Absolute values
will vary for individual situations depending
on the type of instrument used. the lead
line, and operating conditions.

2.1 Range. The typical range of the
nmethod is 0.07 to 7.5 ug Pb/m? assuming an
upper linear range of analysis of 15 pg/ml
and an air volume of 2,400 m?*.

2.2 Sensitivity. Typical sensitivities for a
1 percent change in absorption (0.0044 ab-
sorbance units) are 0.2 and 0.5 g Pb/m! for
the 217.0 and 283.3 nm lines, respectively.

2.3 Lower detectable limit (LDL). A typi-
cal LDL is 0.07 ug Pb/m?* The above value
was calculated by doubling the between-lab-
oratory stanaard deviation obtained for the
lowest measurable lead concentration in a
coliaborative test of the method.(15) An air
volume of 2.400 m’ was assumed.

3. Interferences. Two types of interfer-
enres are possible: chemical and light scat-
Ltering.

3.1 Ckemical. Reports on the abtsence (I,
2, 3 4, 3) of chemical interferences far
odtweigh those reporting their presence. (§)
therefore, no correction for chemical inter-
ferences is given here. If the analyst sus-
pec's that the sample matrix is causing a
chemical interference, the interfercnce can
e verified and cocrected for hy carrying out
:ne analysis with and without the method
«f s.andard additions.(7)

32 Light scattering. Ncnatomic abserp-
tie.: or light scattering, prodiuced by high
eoncentraticns of dissolved solids in the
samnpie, can produce a significant interfer-
ence. especially at low lead concentrations.
« 21 Tue interference is greater at the 217.0
rm line than at the 263.3 nm Lne. No inter-
ference was observed using the 283.3 nm
{:nie a1th a similar method. (1)

Lignt scattering interferences can, howey-
rr. te corrected for instrumentally. Since
the dissnlved solids can vary depending on
the or:g)r: of the sample, the correction may
be necessary, especially when using the
217.0 nm line. Dual beam instruments with
a coni.ulum source give the most accurate
correct:n. A less accurate correction can be
obtained Hy using a nonabsorbing lead line
that is sirar the lead analytical line. Infor-
matior on use of these correction tech-
nigues ran be ohtained from instrument
manutacturers’ tnanuals.

If inctrumental correction is not feasible,
the interference can be eliminated by use of
the arnmaonium pyrrolid:necarbodithioate-
methylisobntyl ketone, chelation-solvent ex-
traction technique of sample preparation.(§)

4. Precisinn and bias.

4.1 The high-voiume sampling procedure
used to collect amaient awr parcticulate
matter has a between-laboratory relative
standard deviation of 3.7 percent over the
range 80 to 123 ue/m’'(9) The combined ex-
traction-analysis procedure has an average
aithin-iahoratory relatlve standard devi-

tion of S to § percent over the range 1.5 to
15 .g Pb/ml, and an average between labo-

ratory relative standard deviation of 7 to 9
percent over the same range. These values
include use of either extraction procedure.

4.2 Single laboratory experiments and
collaborative testing indicate that there is
no significant difference in lead recovery be-
tween the hot and ultrasonic extraction pro-
cedures.(15)

S. Apparatus.

5.1 Sampling.

3.1.1 High-volume sampler. Use and cali-
bsate the sampler as described in reference
10.
5.2 Analysis.

5.2.1 Atomic absorption spectrophoto-
meter. Equipped with lead hollow cathode
or electrodeless discharge lainp,

5.2.1.1 Acetylene. The grade recommend-
ed by the instrument manufacturer should
be used. Change cylinder when pressure
drops below 50-100 psig.

5.2.1.2 Air. Filtered to remove particu-
late, oil, and water.

5.2.2 Glassware. Class A borosilicate
glassware should be used throughout the

analysis.

5.2.2.1 Beakers. 30 and 150 ml. graduated,
Pyrex.

5.2.2.2 Volumetric flasks. 100-ml.

5.2.2.3 Pipettes. To deliver 50, 30, 15, 8, 4.
2. 1ml

5.2.2.4 Cleaning. All glassware should be

scrupulously cleaned. The following proce-
dure is suggested. Wash with laboratory de-
tergent, rinse, snak for 4 hours in 20 percent
(w;w) HNO, rinse 3 times with distilied-
deionized water, and dry in a dust frce
manner.

5.2.3 Hot plate.

5.2.4. Ultrasonication water bath, un-
heuted. Commercially available laboratory
ultrasonic cleaning baths of 450 watts or
higher “cleaning power.” i.e.. actual ultra-
sonic power output (o the bath have been
found satisfactory.

5.2.5 Template. To aid in sectioning the
glass-fiber filter. See figure 1 for dimen-
sions.

5.2.6 Pizza cutter. Thin wheel. Thickness
<lmm.

5.2.7 Watch glass.

5.2.8 Polycthylene botties. For storage of
samples. Linear polyathylene gives better
storage stability than otiier polyethylenes
and is preferred.

5.2.9 Paratilm “M".* American Can Co.,
Marathon Products, Nennah, Wis., or equiv-
alent.

6. Reagents,

6.1 Sampling.

6.1.1 Glass fiber filters. The specifica-
tions given below are intended ta awd the
user in obtaining high quality filters with
reproducible properties. These specifica-
tions have been met by EPA cur:iractars.

5.1.1.1 Lead content. The adbsclute lead
content of filters 1s not critical, but Inow
values are, of course, desirable. EPA typical-
ly obtains filters with a lead content of <75
pg/lilter.

It is important that the variation in lead
content from filter to filter, witnin a given
batch. be small.

6.1.1.2 Testing.

6.1.1.2.1 For large tatches of iiiters
(>500 ff{lters) select at random 20 to 30 fii-
ters from a given batch., For small batches
(<500 filters) a lesser number of lilters may
be taken. Cut ocne %"x8" strip from each

*Mention of commercial products does
not imply endorsement by the U.S. Environ-
mental Protection Agency.
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filter anywhere in the [filter. Analyze all
strips, separately, according to the direc-
tions in sections 7 and 8.

6.1.1.2.2 Calculate the total lead in each
filter as

. 190 ml 12 strips
Fb ug Pb/ml x S’m;' X °~—fﬂ—fég—

where:

F.=Amount of lead per 72 square inches of
filter, ug.

6.1.1.2.3 Calculate the mean, F,, of the
values and the relative standard deviation
(standard deviation/mean x 100). If the rel-
ative standard deviation is high enough so
that, in the analysts oplnion, subtraction of
F.. (section 10.3) may resuit in a significant
error in the ug Pb/m* the batch should be |
rejected.

6.1.1.24 For acceptable batches, use the
value of F, to correct all lead analyses (sec-
tion 10.3) of particulate matter collected
using that batch of filters. If the analyses
are below the LDL (section 2.3) no correc-
tion is necessary.

6.2 Analysis.

8.2.1 Concentrated (15.6 M) HNO,. ACS
reagent grade HNO, and commercially avaii-
abie redistilled HNO, has found 20 have suf-
ficiently low lead concentrations.

6.2.2 Concentrated (11.7 3 HCI. ACS
reagent grade.

6.2.3 Distilled-d-ionized
water).

6.2.4 3 M HNO,. This sulution is used 1n
the hot extraction procedure. To prepare,
add 192 mil of concentrated HNO, to D.I.
water win a 1 [ volumetric flask. Shake wall,
cool. and dilute to volume with D.I. water.
Cautlion: Nitric acid funies are toxic. Pre-
pare in a well ventilated fume hood.

6.2.5 0.45 M HNQ, This solution is used
as the matrix for calitration standards
when using the hot extraction procedure.
To prepare, add 29 wl of concenirated
HNO, to D.I. water in a 1 I volumetric flask.
Shake well, cool. arg dilute to volume with
D.I. water.

626 2.8 M HNO,:0 to 0.9 A7 HCL This
solution is used in the tltrasonic extraction
procedure. The concentration of HCI can be
varied from 0 to 0.9 M. Directions are given
for preparation of a 2.6 M HNQ,+0.9 M HCl
solution. Place 167 mu of concentrated HNO,
into a 1 { volumetric flask and add 77 ml of
concentrated HCL. Stir 4 to 6 hours, difute
to nearly 1 ! with D.I. water, cool to room
temperature, and diluteto 1 L

6.2.7 0.40 M HNO, + X 3 HCL. This solu-
tion is used as the matrix for calibration
standards when using the ultrascnic extrac-
tion procedure. To prepare, add 26 mi of
concentrated HNO, plus the m! of HCI re-
quired. to a 1 { volumetric flask. Dilute to
nearly 11! with D.I. waier, cool to room tem-
perature, and dilute to 1 L The amount of
HCI required can be deiermined from the
following equation:

water. (D.L.

77 ml1 x 0.15 x
J.9 #

{Appandix G]
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where:

y = ml of concentrated HCI required. -
x = molarity of HC1 in 6.2.6.
0.15 = dilution factor in 7.2.2.

6.2.8 Lead nitrate, P{(NO,),. ACS reagent
grade, purity 99.0 percent. Heat for 4 hours
at 120° C and cool in a desiccator.

6.3 Calibration standards.

*6.3.1 Master standard, 1000 ug Pb/m! in
HNO,. Dissolve 1.598 g of PD{NO.), In 0.45 M
HNO, contained in 8 1 ! volumetric flask
and dilute to volume with 0.45 M HNO,.

6.3.2 Master standard, 1000 ug Pb/ml in
HNO,/HCL Prepare as in 8.3.1 except use
the HNQ,/HC]} solution in 6.2.7.

Store standards in a polyethylene bottle.
Commercially available certified lead stand-
ard solutions may also be used.

7. Procedure.

7.1 Sampling. Collect samples for 24
hours using the procedure described in ref-
erence 10 with glass-fiber filters meeting the
specifications in 6.1.1. Transport collected
samples to the laboratory taking care to
minimize contamination and loss of
sample (16).

{7.1 corrected by 44 FR 37915, June 29, 1979]

7.2 Sample preparation.
7.2.1 Hot extraction procedure.

7.2.1.1Cut a 3/4°''x 8" strip from the exposed
filter using a template and a pizza cutter as
described in Figures 1 and 2. Other cutting
procedures may be used.

Lead in ambient particulate matter col-
lected on glass fiber filters has been shown
to be uniformly distributed across the

nu

-filter.',’,"* Another study ¥ has shown that

when sampling near a roadway, strip position
contributes significantly to the overall
variability associated with lead analyses.
Therefore, when sampling near a roadway,
additional strips should be analyzed to
minimize this variability.

{7.2.1.1 corrected by 44 FR 37915, June 29,
1979]

7.2.1.2 Fold the strip in half twice and
place in a 150-ml beaker. Add 15 ml of 3 M
HNO, to cover the sample. The acid should
completely cover the sample. Cover the
beaker with a watch glass.

7.2.1.3 Place beaker on the hot-plate,
contained in a fume hood, and boil gently
for 30 min. Do not let the sample evaporate
to dryness. Caution: Nitric acid fumes are
toxic.

7.2.1.4 Remove beaker {rom hot plate
and cool to near room temperature.

7.2.1.5 Quantitatively transfer the
sample as follows:

7.2.1.5.1 Rinse watch glass and sides of
beaker with D.I. water.

7.2.1.5.2 Decant extract and rinsings-into
2 100-ml volumetric flask.

7.2.1.5.3 Add D.I. water to 40 ml mark on
beaker, ccver with watch glass, and set aside
for a minimum of 30 minutes. This is a criti.
cal step and cannot be omitted since it
allows the HNO, trapped in the {ilter to dif-
fuse into the rinse water.

1-27-79

7.2.1.5.4 Decan: the water from the filter
into the volumetric Cask.

7.2.1.5.5 Rinse fiter and beaker twice
with D.1. water ard sdd rinsings to volumet-
ric Nlask until total volume is 80 to B5S ml

7.2.1.5.8 Stopper flask and shake vigor-
ously. Set aside for 2pproximately 5 minutes
or until foam has d:ssipated.

7.2.1.5.7 Bring solution to volume with
D.I. water. Mix thercughly.

7.2.1.5.8 Allow sclution to settle for one
hour before procesd:i=g with analysis.

7.2.1.5.9 If sam;.e is to be stored for sub-
sequent analysis, transfer to a linear poly-
ethylene bottle.

7.2.2 Ultrasonic extraction procedure.

7.2.2.1 Cut a *°x8" strip from the ex-
posed fllter as descrOed in section 7.2.1.1.

7.2.2.2 Fold the sirip in half twice and
place in a 30 ml “e2ker. Add 15 ml of the
HNO,/EC1 solutic= in 6.2.6. The acid should
completely cover the sample. Cover the
beaker with parafi—m

The parafilm s->u!d be placed over the
beaker such that ~cne of the parafilm Is In
contact with water in the ultrasonic bath.
Otherwise, rinsing cf the parafilm (section
7.2.2.4.1) may con:a==inate the sample.

7.2.2.3 Place the beaker in the ultrasoni-
cation bath and oz=rate {or 30 minutes.

7.2.2.4 Quantitz=vely transfer the
sample as follows:

7.2.2.4.1 Rinse zarafilm and sides of
beaker with D.L wzzer.

7.2.2.4.2 Decant extract and rinsings into
8 100 mi volumetric Cask.

7.2.2.43 Add 29 ml D.I water to cover
the filter strip, ccv=r with parafilm, and set
aside for a minim:-— of 30 minutes. Thisis a
critical step and cannot be omitted. The
sample Is then ;rocessed as in sections
7.2.1.5.4 through 7.2.1.5.9.

Note.—Samples pr=pared by the hot ex-
traction procedure zre now in 0.45 M HNO,.
Samples prepare¢ =y the ultrasonication
procedure are {n 0.49 ¥ HNO, + X M HCL

8. Analysis.

8.1 Eet the wavaisngth of the monochro-
mator at 283.3 cr 217.0 nm. Set or align
other instruments’® operating conditions as
recommended by t=e manufacturer.

8.2 The sample can be analyzed directly
{rom the volumetr.c flask, or an appropriate
amount of sampis cacanted into a sample
analysis tube. In e -er case, care should be
taken not to distus= the settled solids.

8.3 Aspirate sz—rles, calibration stand-
ards and blanks (s=<:ion 9.2) into the flame
and record the eg""“rium absorbance.

8.4 Determine :=2 lead concentration in
ug Pb/ml, from =2 calibration curve, sec-
tion 9.3.

8.5 Samples thz: exceed the linear cali-
bration range shc. 2 be diuted with acid of
the same concern:sz:on as the calibration
standards and rea-a yzed.

9. Calidbration

D-12

9.1 Working standard, 20 ug Pb/ml. Pre-
pared by diluting 2.0 ml of the master
standard (6.3.1 if the hot acid extraction
was used or 6.3.2 if the ultrasonic extraction
procedure was used) to 100 m! with acid of
the same concentration as used {n preparing
the master standard.

9.2 Calibration standards. Prepare daily
by diluting the working standard, with the
same acid matrix, as indicated below. Other
lead concentrattons may be used,

Volume of 20  Final volume, Concentration

ng/ml working ml »g Pb/ml
standard, ml
0 100 0
10 200 0.1
20 200 0.2
20 100 0.4
4.0 100 08
8.0 100 16
15.0 100 3.0
30.0 100 6.0
$0.0 100 10.0
100.0 100 200

9.3 Preparation of calibration curve.
Since the working range of analysis wiil
vary depending on which lead line is used
and the type of instrument, no one set of
instructions for preparation of a calibration
curve can be given. Select standards (plus
the reagent blank), in the same acid concen-
tration as the samples, to cover the linear
absorption range Indicated by the instru-
ment manufacturer. Measure the absor-
bance of the blank and standards as in sec-
tion 8.0. Repeat until good agreement is ob-
tained between replicates. Plot absorbance
(y-axis) versus concentration in ug Pb.ml
{x-axis). Draw (or compute) a straight lin2
through the linear portion of the curve. Do
not force the calibration curve through
zero. Other calibration procedures may be

To determine stability of the calibraticn
curve, remeasure—alternately—one of the
following calibration standards for evcry
10th sample analyzed: concentration = 1.2
Pb/ml; concentration S 10 ug Pb/ml f
either standard deviates by more than 5 per-
cent from the value predicted by the cai-
bration curve, recalibrate and repeat the
previous 10 analyses,

10. Calculation.
10.1 Measured air volume. Calculate the
measured air volume at Standard Tempera-

uare and Pressure as described in Reference
10.

[10.1 corrected by 44 FR 37915, June 29,
1979]

10.2 Lead concentration. Calculate lead
coucentration in the air sample,

c (.g Pb/ml 1 100 mi/strip x 12 strips/filter) - rn

Vsip

{Appendix G)
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where:

C=Concentration, ug Pb/sm

48 Pb/ml=Lead concentration determined
from section 8.

100 mi/strip = Total sample volume.

12 strips = Total usable filter area 8" x 9"

filter = Total area of one strip 3/4 x 8

F,=Lead concentration of blank filter. ug,
from section 6.1.1.2.3.

Vst = Air volume from 10.2.

{ xo.zl corrected by 44 FR 37915, June 29,

1979

11. Quality control

%" x 8" glass fiber filter strips containing
80 to 2002 pg Pb/strip (as lead salts) and
blank strips with zero Pb content should be
used to determine if the method—as being
used~-has any bias. Quality control charts
should be established to monitor differences
between measured and true values. The fre-
quency of such thecks will depend on the
local quality control program.

To minimize the possibility of generating
unreliable data, the user should follow prac-
tices established for assuring the quality of
air pollution data. (13) and take part in
EPA's semiannual audit program for lead
analyses.

12. Troubdle shooting.

1. During extraction of lead by the hot ex-
traction procedure, it is important to keep
the sample covered so that corrosion prod-
ucts—formed on fume hood surfaces which
may contain lead—are not deposited in the
extract.

2. The sample acid concentration should
minimize corrosion of the nebulizer. Howev-
er, different nebulizers may require lower
acid concentrations. Lower concentrations
can be used provided samples agd standards
have the same acid concentration.

3. Ashing of particulate samples has been
found, by EPA and contractor laboratories,

to be unnecessary in lead analyses by atomic
absorption. Therefore, this step was omitted
from the method.

4. Piltration of extracted samples, to
remove particulate matter, was specifically
excluded from sample preparation, because
some analysts have observed losses of lead
due to filtration.

5. If suspended solids should clog the ne-
bulizer during analysis of samples, centri-
fuge the sample to remove the solids.

13. Authority.

(Secs. 109 and 301(a), Clean Air Act as
amended, (42 U.S.C. 7409, 7601(a)).)
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APPENDIX M-2-A

SCOPE OF ADDITIONAL SITE INVESTIGATIONS IN RESPONSE
TO DRAFT RI REPORT REVIEW COMMENTS
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KUMAR MALHOTRA & ASSCCIATES i

* ENGINEERS ¢ CONSULTANTS « PLANNERS ¢ 3000 East Belt Line N.E.
Grand Rapids, Michigan 49505
Telephone (616) 361-5092

June 24, 1985
(Revised July 3, 1985)

Mr. Rodney Gaither

Project Coordinator (RPM) 5HE-12
USEPA, Region V

230 S Dearborn Street

Chicago, I1linois 60604

Re: Johns-Manville Waukegan Area RI/FS
(Additional site investigations in response to Draft RI Review Comments)

Dear Mr. Gaither,

This letter is to confirm our discussions on the following two tasks
wnich involve additional site investigations. The data obtained through these

- tasks will be used to prepare responses to some of your review comments (items

3, 5 and 6 on page seven) on the draft RI report. These responses will be
summarized in a technical memorandum and submitted for your review.

1.  ANALYSIS OF COMMON INORGANIC ANIONS IN THE GROUND WATER.

As indicated by you, the purpose of the anion analysis of the ground
water is to correlate if possible the ground water movement directions
obtained by using temperature and elevations data with those obtained using
major anion levels. Therefore, anions which are normally present in
relatively large concentrations will be used to estimate ground water movement
directions at the site. We propose to use the following measurements for this
purpose.

Chlorides

Sulfates

Total alkalinity including carbonates
Specific conductance

Nitrates Nitrogen

We propose to analyze the ground water and Lake Michigan shore water
samples for anions. The second set of samples which were collected on April
29 and 30, 1985 for asbestos analysis (as discussed in June, 1985 technical
memorandum No. M-I) will be used for the anion data. If desired a second set
of samples will be collectd for repeating the anion analysis.

The results obtained will be used to plot ground water movement
directions and compare with those obtained through the use of ground water

temperature and elevation data.



Mr.Rodney Gaither
June 24, 1985

(Revised July 3, 1985)
Page Two

2. ON-SITE LEAD CONCENTRATION IN AIR

According to my discussion with you on the details of air sampling and to
meet the intent of 40 CFR 50.12 on Ambient Air Lead concentrations, KMA
proposes to sample air at nine locations (see attached figures 1 & 2 for
on-site and off-site locations) on three different days, each for a
period of 24 + hours. Air will be sampled according to the procedure
outlined in Appendix G referred to in 40 CFR 50.12. 1In addition a
portable wind vane and anemometer will be used at each location to obtain
wind direction and wind velocity. If 0.10 inch of precipitation or more
occurred during any test run, then that test run will be repeated after a
waiting period of at least 24 hours. Standard high volume air samplers
with glass_fiber filter will be ussd. The air volume will be between 39
cfm (1.1 m3/min) and 60 cfm (1.7 m°/min).

The air filter will be the standard recommended for total suspended
particulate matter (TSP) which has 99§ capture efficiency to retain
particles of 0.3 um diameter at 1.5 m“/min air rate. Air temperature and
pressure will also be recorded at each location. The air flow rate for
each sampler will be calibrated and recorded in a log book. The wind
velocity and direction observations will be made three times during each
test run. The sampling filters will be analyzed for lead using the USEPA
recommended procedure. Blank filters and duplicates will be analyzed for
quality control.

The field activities will be conducted during the week beginning July,
29, 1985 and will be coordinated with you so that you could witness some
of the field sampling activities. The study will be summarized in a
report. Based on the results of previous personal air sampling and
results of remedial investigations, we propose to provide level D site
health and safety protection during field activities.

The results obtained from the above two tasks will be submitted in the
form of a technical memorandum by the 15th of September, 1985.

Please feel free to contact me if you have any questions on any of the
information included in this letter.

Sincerely yours,
A %@M,—‘&
S. K. Malhotra, Ph.D., P.E.

cc: Mr. James Whipple, Johns-Manville
SKM:sa
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A-4

Samplers.

PEGGY GAHNN )
2329 SHERIDAN RD
WAUKEGAN, IL

. JACK RYAN

38286 GERAGHTY Awe’
WAUKEGAN, IL |
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| APPENDIX M-2-B | |
1. COMMON INORGANIC ANIONS IN GROUND AND SURFACE WATERS

2. APRIL 20, 1973 GROUND WATER SAMPLE ANALYSIS IN THE
VICINITY OF THE JOHNS-MANVILLE DISPOSAL AREA
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PREIN & NEWHOF, P.C.

ENGINEERS — SURVEYORS

ENVIRONMENTAL & SOILS LABORATORIES

3000 EAST BELT LINE N.E., GRAND RAPIDS. MICHIGAN 49505 TELEPHONE (616) 364-849:
285 JAMES STREET, SUITE E, HOLLAND, MICHIGAN 49423 TELEPHONE (616) 399-9213

H. EDWARD PREIN PE. RLS.
THOMAS NEWHOF P.E. ,

WILSUN D. MCQUEEN P E. July 15, 1985
LARRY D. WILSON P E.

MICHAEL 5. FULLER P.E. 85126
PHILIP C. GLUPKER P.E.

JAMES A COOK P.E.

ROBERT J. VANDER MALE P E.

ROBERT J. REIMINK P E.

ARTHUR W. BRINTNALL ALS.

REX A. MILLIRON R LS.

Dr. Kumar Malhotra

KMA Asscciates

3000 East Beltline NE

Grand Rapids, Michigan 49505

Re: Johns-Manville Samples, received in lab 6/24/85

LABORATORY RESULTS

s
Specific Total Alka-
‘ Conductance Chloride Sulfate Nitrate linity,mg/L
Sample umhos/cm ma/L ma/L ma/L as N as Ca CO,
1, 4/28/85 1,330 116 113 2.26 591
2, 4/29/85 1,030 95 2 0.78 470
3, 4/30/85 700 75 39 0.87 233
4, 4/30/85 640 75 37 0.77 197
aA, 4/30/85 610 69 38 0.47 166
, 4/29/85 950 147 25 3.8¢ 3z7
N
Hater Plant
Intake, £/30/85 290 11 21 0.5¢9 134

zast cof tell #£2,
Lake Shore,

~¢ data 360 11 22 0.16 112
cast of vYell 74, :
rs date 203 12 23 0,390 139
50* M. of Con

Ediscn Discharge

no date 293 11 23 0.36 134

PREIN & NEWRCF

7
;7£ﬁ:z8 94%?2%{1

Jane Hoch
Chemrist

Ve - -



PREIN & NEWHOF, P.C.

ENGINEERS — SURVEYORS

ENVIRONMENTAL & SOILS LABORATORIES

3000 EAST BELT LINE N.E., GRAND RAPIDS, MICHIGAN 49505 TELEPHONE (616) 364-8491
285 JAMES STREET, SUITE E, HOLLAND, MICHIGAN 43423 TELEPHONE (616) 399-9218

H. EDWARD PREIN P.E, RLS.

THOMAS NEWHOF P.E.

VALSON D. McQUEEN P.E.

LARRY D. WILSON PE. ,

MICHAEL §. FULLER P E. August 23, 1585
PHILIP C. GLUPKER PE. 85126
JAMES A. COOK P.E.

ROBEAT J. VANDER MALE P.E.

ROBERT J. REIMINK P.E.

ARTHUR W. BRINTNALL RL.S.

REX A. MILLIRON R.L.S

Dr. Kurar Malhotra

KMA Associates

2CCO East Beltline NE

Granc Rapids, Michigan 49505

Re: Johns-Manville Samples received in lab €/24/85 dated 4/28-30/8% o
Bicarboneate Carbonate
' Total Alkalinity Alkalinity Alkalinity
Sample mg/L as CaCO4 ma/L as HCOq- ma/L as €03~
1 591 361 0
2 470 297 0
3 233 142 e
4 197 120 0
aA 166 101 0 ‘*
5 327 199 0

Kater Plant
Intake 134 82 0

East of VWell #2,
Lakeshore 112 68 C

East of Well 1

1*

>
=
[#%]
o
(02
(8]
[ew]

506" N ¢f Ceon Edison
Discherce 122 82 C

PREIN & MEWHOF

- /
Jane Hoch
Chemist




KMA Associates
JOHNS~-MANVILLE SAMPLES
RECEIVED 7/31/85
PREIN & NEWHOF LABORATORY RESULTS
LABORATORY RESULTS
Specific
Conductance Chloride Sulfate Nitrate
Sample umhos/cm pH mg/L mg/L mg/L as N
1. 1,350 7.3 98 15 0.65
2. 1,210 7.1 82 2 0.01
3. 825 7.2 74 30 0.17
4, 825 7.5 76 31 0.01
5. 1,140 6.8 98 6 0.01
City Raw Tap 363 7.7 18 24 0.12
Ind.-Canal 125 8.2 66 146 0.01
C. Lake 360 7.9 9 24 0.13
N. Lake 360 7.9 9 26 0.09
S. Lake 350 7.7 9 24 0.11
NOTE: Samples 1 thru 5 represent Monitoring Wells # 1 thru 5 respectively.

C - Central Shore Line, East of Monitoring Well # 2
N ~ Northern Shore Line, East of Monitoring Well #4
S ~ Southern Shore Line, SE of Monitoring Well #2

August 23, 1985

- —— S —
. . .

85126

Total Alka-

linity,mg/L Bicarbonate3 Carbonate3

as Ca €04 mg/L as HCO>- mg/L as CO
555 339 0
587 297 0
239 146 0
194 118 0
361 220 0
117 B! 0
113 69 0
113 ‘69 0
113 69 0
113 69 0
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STATE OF ILLINOIS

DLPARTMENTY OV

REGISTHATION AND EOUCATION
Orars seadtiiim. 1t

DIRECTOR, SPRINGFIELD
ARD OF
TJTURAL KRESOUNCKI

ASD CONNERVATION
CraN JanmINCEN

« CHAIRMAN

BIDAOGY « v v v v v o0 v THOMAS PARK
ENG . NiLlRING . . ROBENT M. ANDER3ON
FORESTAY . . . . CHARLES E. OLMSTED
GEOLOGY . . . . . LAURENCR L. 8LOSS
SOUTHEAN ILLINOIS UNIVERSITY . . . .
ROGER & BRYLER

UNIVERSITY OF JILLINOIS . . . 4+ « + 4 &
WILLIAM L. EVERITT

| S
ﬁﬁﬁinoi& gﬁata WWaten 5&»10&5,&

WATER RESOUNLES BUILTING .
603 I SPRINGFIELD, CHAMPAION

MAIL: BOX 232, URBANA, ILLINGIS ¢ie0} . AREA CODE u;

PHONK 333-224

WILLIAM C. ACKERMANN, CHIE7

¢

|

MINERAL ANALYSIS : ’

April 20, 1973

Sample of water collected March 26, 1973 from a well owned by 01ld City of

Waukegan Lakeshore Site Well in Lake County., Location of well: 2300'E, :
1400'N of the SW corner of Section 15-T45N-R12E. Depth of well: 30 feet. 1
LABORATQRY NO. 191547 \-fi
ng/l me/1 mg/l me/l
Iron(total) Fe 3.1 Phosphate(filt) PO, 0.0 |
Strontium Sr . .61 .01 ' (unfilt) PO, 0.0 ' f
Sodium Na 117 5.09 Nitrate NO, 1.1 .02
Potassium K 20.6 .53 Chloride c1 135 3.81 %
Barium Ba <0.1 Alkalinity (as CaC03) 412 8.24
Cadmium Cd .00
Chromium Cr 3.0 .17 : {
Copper Cu .01 J
Lead Pb <,05
Lithium Li .06 .01 .
Nickel Ni <.05 '
Zinc Zn .07 -
Turbidity 23 Hardness (as CacO3) 630 12,60
Color 0
Odor -0 Total Dissolved Minerals 1138
. mg/l = milligrams per liter

ne/l =
ng/l x

IMH/pcb

milliequivalents per liter
.0583 = grains per gallon

ILLINOIS STATE WATER SURVEY

,ﬁ*pk,_%
Laurel M. Henley

Associate Chemist
217-333-0802



APPENDIX M-2-C

RELATED AIR QUALITY MONITORING DATA FOR
LEAD AND TSP FROM IEPA




1980 AIR QUALITY MONITORING DATA
FOR LEAD IN THE WAUKEGAN AREA

This data was obtained from Carl Franson, Division of Air Quality, EPA,
Maywood, I1linois (312) 345-9780)

Quarterly Averages in ugjm3

Annual
Mean3in l1st Quarter 2nd Quarter 3rd Quarter 4th Quarter
Station ug/m 1980 1980 1980 1980
Island Lake 0.16 0.13 0.16 0.18 0.16
Lake Bluff 0.21 0.18 0.18 0.28 0.18

(121 E. Sheridan Place)

Waukegan 0.30 0.31 0.35 0.31 0.26
(Go1f and Jackson)

Waukegan N/A N/A 0.29 0.22 0.27
(106 Utica -
downtown)



——— e T e—————

° Hlinois Division of Air Pollution Contro) June 1} :
‘ ~4 Environmental 2200 Churchill Road
Protection Agency Springfield, Hlinois 62706 '

LEPA/APC/46-00G

ILLINOIS |
ANNUAL |
AIR QUALITY
REPORT
1.9-8.4 <




AIR QUALITY CONTROL REGION 67
- - METRO CHICAGO INTERSTATE

(ILLINOIS- INDIANA)

Arpm—— | —

McHENRY X
# WAUKEGAN(1)

# LAKE BLUFF(1)

*LIBERTYVILLE(l)

#CARY(1) 3 DEERFIELD(1)
KANE J 67
- ELGIN(2) % cook®\  #see the following
oy page for the
DuPAGE location of
monitoring sites
within the Counties
of Cook and DuPage
anq the City of
AURORA (1) # Chicago
l  KENDALL
X ’ #%ROMEOVILLE (1)
( #*#LOCKPORT(1)
S SOUTH LOCKPORT (1) ]
JOLIET(3)
l'{f ROCKDALE(1) 2
- : | MONEE(1)
y. i GRUNDY
# MORRIS(1) wiLL
BRAIDWOOD (1)
KANKAKEE

BRADLEY(1) % f i
# BOURBONNAIS(1) ==

Data for the Indiana portion of this control region can be
obtained from:-

Indiana State Board of Health

Air Pollution Control Division

1330 West Michigan Street

| Indianapolis, Indiana 46206

! (317) 633-0644

i (The number of sampling sites in each city is shown in
parenthesis following the CL;% name.)
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kapervflle
(5480 001)

Sk b o e LAY 4y B g

h ®¥est Chicago
(8080 002)

aheaton
{8220 002)

v

Varris
{5260 001}

1 av e M0 03T b L WYL Ao /). 0.

3
J Aurora

g (0220 002)
: Elgin
j (2260 004)
s Elgin
j (2260 005)

KANCAKEE COUNTY

I3

iaaurbonnais
P {0560 001)

’ 2radley
f {0580 001)

v Y ee

LACE COUNTY
SRRy

f Deerfield
8 (1760 001)

B Lace Bluff
K (£020 001)

b Libertyville
B {4260 001)

 iavkegan
R (8020 002)

Py

b Cery
E 1220 o)

KILL COUNTY

¢
E 2raidugod
[€220 007)

E ccltet
13760 002)

B

<2t
E 137¢0 003)

\;:Het
13760 012)

D202 oy T Ak P L Ly T v e

STATION

GRUNDY COUNTY

KANE COUNTY

KC _HENRY COUNTY

s SN

Fire Station
175 Jackson St.

Paolice Station
128 W. McConnell Ave.

Court House
201 Reber St.

County Courthouse
111 E. Washington

Fire Station
770 N. Michels

Civic Center
150 Dexter Ct.

Larsen Jdr. H.S.
665 Dundee Rd.

Olivet Nazarene
College

East Elem. Sch.
610 E. Liberty St.

Woodland Park Elem. Sch.
1321 Wilmot Rd.

East Elem. Sch.
121 E. Sheridan Place

Butterfield School
1441 Lake

N. Fire Station
Golf & Jackson

Cary Grove H.S.
Ist St. & Three Oaks Rd.

Sewage Plant
Rt. 113 & School St.

Pershing School
Midland & Campbell

Rivals Park
1425 N. Broadway

Will County Court House
Ottawa & Washington

R R T e A

OWNER/
OPERATOR

R Co. Health Dept. Ee

§ 111, EPA/DuPage E
Co. Health Dept. §

I11. EPA/DuPage §
K Co. Health Dept. E

404376

. 4637626 §

400080

4635049
408358

4625339
392376

4654734
393654

4655845

. 394660

B 111. EPA

IN1. EPA/Lake
# Co. Health Dept.
l 1. £PA '

M. EPA

B I11. EPA/City
M H.S. (Hi-Vol)

N1, EPA

4556000
426460

4554462
428259

4669574
428580

4680333
430166 }

4682166 ¢
419095

46928303
430760

4674876 §
397580 §

4570111 §

. 397802 §

§ Will County
£ Health Dept.

# Wil County
i Health Dept.

11, eea

. 4597641 g
. 406864 ¢

. 46002538
. 405086 §

. 4597226¢

. 409698 }

oy am S

. 2

FIRC

SLAMS - TSP

SLAMS - TSP

SLAMS - TSP

SLAMS - TSP

NAMS - TSP

NAMS - Tsp
SPMS - Pb

NAMS
SPMS - WS/MDD

SLAMS - 03

SLAMS - TSP

NAMS - O3
SLAMS - TSP
SLANS - 03

SPMS - WSAWD
NAMS - 0

SLAMS - 1P, 502

SPMS - WD/WD

NAMS - 03
SLAMS - TSP

SLAMS - TSP, 03, Pb

SPMS - WS/WDR

NAMS - TSP
SLAMS - Pb

SLAMS - TSP

SLAMS - CO
NAMS - SQpf

50z, 03

“

EQUIPMENT

P

—

1t
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4.7 LEAD SUMMARIES

The lead component of the TSP measurements was analyzed at 53 locations in
IMinois in 1984. None of the sites recorded a violation of the quarterly
lead standard of 1.5 ug/m3. The highest quarterly lead average in 1984 was
1.48 ug/m3 recorded at 15th and Madison in Granite City._ The highest
quarterly lead average in the Chicago area was 0.68 ug/m3 at 3500 East 114th

Street in Chicago.

The following table 1ists the Statewide lead summaries for 1984.
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1984
LEAD -
{MICROGRAMS PER CUBIC METER)
?.‘.;——-* — —_— i - B ol ‘e R il e T ve T - Sl - e L, T
‘ NUMBER OF QUARTE!}I.Y/ A:‘\)IERAGES ANNUAL %
: ER ol i MEAN '
i STATION ADDRESS QUARTERS :
H >1.5 ug/m3 tug/md)
H - ug 2nd 3rd 9 i 2
——— — o~ e o e — [ %»~- e e R R R T C Rt s
] :
{ ‘.
H 65 BURLINGTON-KEOKUK INTERSTATE (rowa - rLi.) : f
H 2
i s
3 PEORIA COUNTY ' H
H Peoria 610 N.E. Jefferson 0 0.19 0.20 0.15 0.27 0.20 3 I
g 1
¥ 67 NETROPOLITAM CHICAGO IWTERSTATE (L. - tnp.) ' )
: AT -
H  coox comry '
: ' : "’
H Alsip 4500 W. 123rd St. 0 0.23 0.29 0.18 0.23 0.23 H
B Ar1ington Heights 33 5. Arlington Hts, Rd. 0 0.24 0.21 0.16 0.20 0.20 H f
t 31ue Island 12700 Sacramento 0 0.26 { 0.13 + N + i \
H Zalioet City 755 Pulaski Road 0 0.24 0.27 0.20 0.17 0.22 i
H Chicago 10810 S. Ave. H 0 0.40 0.44 0.32 0.25 0.35 3
H Chicago 9800 S. Torrence Q 0.33 .3 0.29 0.25 0.29 13 ,
H chicago 10740 5. Calhoun 0 - : 0.27 ! }
}{ chicago 8131 S, May St. 0 0.26 0.21 0.13 0.12 0.18 H
H chicago 801 E. 133rd P1, Q 0.28 0.23 0.31 0.35 0.29 2
E Chicago 735 M. Harrison 0 0.52 0.45 0.51 0.59 0.52 3
H Chicago 805 N. Michigan Ave. 0 0.37 §J 0.29 | o0.28 ]| o0.29 0.31 3 .
t chicago 2100 €. 87th st Q 0.3 6.38 0.29 0.27 0.3) 3
I Chicago 1450 Larrabee 0 0.34 0.19 0.30 0.26 0.27 }
E Chicago 5358 N. Ashland 0 0.24 0.20 0.21 0.30 0.24
{ Chicage 3300 S. Michigan Ave. o 0.30 0.24 0.27 6.37 0.30 i
H Chicago 11220 S. Nallace 0 0.22 0.25 0.23 0.31 0.25 4 .
4 Chicago 6140 S. Melvina Ave. 0 . 0.29 | o.2s § o0.18 i '
Hcnicago 2940 ¥, Cortland Ave, ] 0.28 0.23 0.26 0.32 0.27 H J
HChicago 4850 Wilson Ave. 0 0.5 0.38 0.38 0.37 0.41 2 R
[{ohicago 3300 €. Cheltenham P1, 0 0.24 0.18 0.19 0.27 0.22 H
Chicago 6631 N. Bosworth Ave. 0 0.V7 0.13 0.12 0.13 0.14 iR
:mcago 3500 E. 114th St. ] 0.48 0.68 0.50 0.45 0.53 H
Zhicago Heights Dixie Hwy & 10th S.. 0 0.21 0.12 0.20 + H .
Zicero 15th St. & 50th Ave. 0 0.38 0.4} 0.4 0.32 0.38 ; I
il JesP 121 nes 180 E. Thacker 0 0.2 § o7 § o4 + + H -’
FiZes?laines 2nd Ave, & Thacker 0 - - - + + s
q?‘loss:mor 999 Xedzie Avenue 0 0.17 0.2 0.12 0.13 0.16 ;
H 4arvey 157th & Lexington St. ] 0.27 0.32 0.20 0.22 0.25 H
1Leont 206 Main St. ] 0.1 0.10 0.10 0.2} 0.13 i
Lyons 4043 Joliet Ave. 0 0.29 0.26 0.2 0.23 0.25 1
Hvavood 1500 Maybrook Or, 0 0.4 | 0.36 0.29 | o.27 0.34 i
Juiles 8955 Greemwood Ave. 0 0.25 0.21 0.15 0.22 0.21
F?ah:ine 1000 Quentin Rd. 0 0.15 0.15 0.07 0.12 0.12 31
H Ziver Forest Lathrop & Oak 0 0.26 | 0.25 § 015 ] 0.2 0.22 {
Somit §0th St. & 74th Ave. 0 0.23 0.23 0.15 0.18 0.20 :
: A i
’L DU PAZE COUNTY 5
£ H
jih:surst 118 Schiller ] 0.22 0.15 0.18 0.17 a.18 i
1 '
XANT COUNTY 5
T i
3E1gin 150 Dexter Ct. 0 0.21 0.15 0.16 0.18 0.18 i
: i
F| -
4 4
: :
- t
! i
_ }



1984
LEAD

ROCK ISLAND COUNTY

East Moline 915 16th Ave. 0

H
§ 70 METROPOLITAIl ST. LOUIS IWTERSTATE (1ti. - mo,)
' 3 MADISON COUNTY

i Granite City 23rd & Madison 0

H Granite City 2001 E. 20th 0

L] Granite City 15th & Madison 0
Granite City Roosevelt & Rock Rd, 0
Granite City 20th & Adams 0
Grenite City 17th & Cleveland 0

3 Wood River 54 N. Walcott 0

ST. CLAIR COUNTY
4 East St. Louis 13th & Tudor 0
i 73 POCKFORD-JAIIESVILLE-BELOIT INTERSTATE (1eL. - wis.)

WINNEBAGO COUNTY
P Rockford 204 S. st St. [+}

74 SQUTHEAST ILLINOIS INTRASTATE

JACKSON COUNTY

& Carbondale 300 N. Springer 0

# 75 KEST CENTRAL ILLINOIS INTRASTATE

MACON COUNTY
Decatur 2300 Geddes 0

[ —

MACOUPIN COUNTY

Nilwood 1EPA Trafler 0

Y PH:bv/sp/0851E/1-2

{MICROGRAMS PER CUBIC METER)

ANNUAL
MEAN

'J NUMBER OF
: QUARTERS
; STATION 1.5 og/m3
ooz po _ —
i WILL COUNTY
1 Braidwood Rte. 113 & School St. 0

| ? Joliet Nidland & Campbell Sts. 0

l H 69 METROPOLITAN QUAD CITIES INTERSTATE (I1LL. - 1OWA)

0.35
1.48
0.33
0.31

0.74
0.35

0.49

0.20

0.06

0.10

0.29

0.77
0.31

0.29 |
0.74 |
0.33 f

0.41

0.13

0.09

0.18

0.07

0.40

0.14

0.05

[~Re-N-NoNoX-]
e e e e e e
G ANN DN
NN O @

0.44

0.08

0.02 §

tug/m3)

0.13

0.29
0.75
0.29
0.27

0.58
0.32

0.44

0.09

0.05

}
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STATION

Chicago

Chicago

A Chicago

} Chicago Heights

B Cicero
DesPlaines

 pasPlaines
Evanston

B Flossmoor
Harvey

Z Lemont

¥ Lyons

R WcCook

Maywood

Niles

Palatine

River Forest

Sunmit

dinnetka

1er bes S gt # r eI U

DY PAGE COUNTY

Addison
sensenville
Darien
flahurst
Naperville
dest Chicago

wheaton
- ERUNDY COUNTY
" § rorris
. KANE COUNTY
&swora
{igin
KANKAKEE COUNTY
S adley “2‘3"‘!’
LAXE COUNTY
SN ——
e Slyff
Seaezan

“'lzw
~et
:::n
“Xioort
Nave
h"-hﬂe

X EENRY .COUHTY
ey

VL cowry

3

f ~""ﬂ”e

. T et S AT et e s s e

T 3300 E Chel tenharl p\

6631 N. Bosworth Ave,
3500 E. 114th St.
Dixie Hwy & 10th St.
15th St. & 50th Ave.
180 E. Thacker

2nd Ave. & Thacker
1454 Elmwood

999 Kedzie Ave.
157th & Lexington St.
206 Main St.

4043 Joliet Ave.

50th & Glencoe

1500 Maybrook Dr.
8955 Greenwood Ave.
1000 Quentin Rd.
Lathrop & Oak St.
60th St. & 74th Ave.
1112 Willow Rd.

130 N. Army Trail Rd.
Main St. & York Rd,
1410 75th St.

N8 Schiller

175 Jackson St.

128 W. McConnell Ave.
201 Reber St.

111 E. Washington

770 N. Michels
150 Dexter Ct.

610 E. Liberty

121 €. Sheridan P1,
Golf & Jackson

Ist St. & Three Oaks Rd.

Rte. 113 & School St.
Midland & Canpdall Sts.
1425 ., Broadway

S5th & tadison

432 €. Main

Midland & Otis
Naperville Rd.

1984
TOTAL SUSPENDED PARTICULATES

(MICROGRAMS PER CUBIC METER)

D o s S R B e A s T —
NUMBER OF . HIGHEST ANNUAL 3]
SAMPLES SAMPLES STATISTICS {3
>150 §>260 § 150 B2nd § 3rd | 41 EGEOMETRIC] STD. GEO
TOTAL FUG/MI JUG/ M3 | MEAN ,oevmnm\‘
B NSO AR ras. T G!li!!ii!!!ﬂ!E?HEEII!E:.¥:
58 0 0 122 no wg 106 47 Iy &
57 0 0 109 § 93 39 6 §
sa %0 N Bl Bl Pl 85 1.7 -:f
52 0 0 123 By Y 99 § 87 + i
59 0 0 136 %129 8137 E124 69 s 8
46 0 0 106 2103 § 91 § 86 + E’
9 0 0 80 % 64 ¥ 62§ 45 + _ A
59 1 0 188 f126 J100 § 95 a7 1.6 j
59 ] 0] 115 Jios § 98 § 92 46 1.5 ¢
56 o 0 135 Bi27 gi23 § ns 6 .6 {
56 1 0 170 §i38 1129 §127 68 1.5 B
53 2 0 222 F178 9134 B2 i 65 1. '
52 7 1 398 f218 B21a 165 n .o ;
51 0 0 135 k128 Biez E 19 58 l.e 1
57 0 0 142 B122 %105 105 49 1. 0
52 0 o B § os ook s " Ve £
58 (] ] 122 §n12 §i04 95 49 1.0 %
59 1 0 179 §129 f1zs §127 64 1.6
51 0 0 108 § 87 g v 8 19 + 3
3
51 0 0 08 § 94 8 933 86 a7 1.5 '
6 '] o 0 144 §121 §115 208 + i
53 0 0 12 gio1 928 75 45 1. b
53 0 0 12 §i104a v } a3 a7 L.y
50 0 0 142 §130 gris B3 50 1.6
56 0 0 137 §11 B 95§ 85 a4 1.6 3
55 0 0 110 §107 § 99 § 9 44 s
{
|
ti
59 0 0 145 J133 §108 B 102 4] 1, B
B
-]
60 0 0 N3 g9 jyg a 40 t.a‘/ﬁ
52 0 0 93 fz]anf a0 42 1.a b
J ¢
X
53 0 0 191 B2 g105 § 93 49 1.s
53 0 0 123 ¢ 85 § 76 ¥ 72 34 1.7
55 0 0 118 §106 § 94 | 93 42 1.6
P
r
57 0 v 16 § 38 § 860 79 37 1.6 .
b
<
52 0 0 127 8113 8 99 f 98 39 1.9
54 3 1 356 3257 8171 E oo 53 . L
53 0 0 129 £125 glos g 1u2 44 1.a ¥
56 0 0 12 £ 117 e £ 93 44 .o
49 0 0 132 F117 HN4 oy 42 1%
53 0 o0 D3y Ei133 3 us E a9 54 PER
46 0 0 W05 5 91 § a8 B &5 + ¢
r_o i “




